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m&m i ] epBM*5m±^mm txtm-tt t * 
fris^«±.t«a§n-c ^stgieausijjE-sr totals 
^ m^m<?>Tmx*Mmt & wmimmmw.T$> 

mi? *> ti . %m$-®cowbj] t: i -> zmmmmzjzm 

k. 

mm 2co>-^7h ^mmmm^u b<r>±m^ma.^m 
frhm&zti&m i <o{iim.b5m<7)Tiii,zmmthM2 

im^m 2 j ^ieigi»#g^twem i *>^* 7 k tea 

*S3*u MmKO^ybilr LxmSMM^U h £^ 

[M^PfflSrlPJ] 

[0001] 

»»^co^*ffl^ftff m-rmmmwi,z&<r ) . 

[0002] 

^®Kfg5t?i^fife$ix?t^^KEp»iM ( jar 

^vMzmm^tix\^mwmcommm^tih . m 
Bmy&mrLtimmt. mum. ®mwmotz#> 

[0003] ra^AjRftff jara&srriKftff mwx- 
ztixmmztiz. 

[0004] —m^mL^oommmcommmmt vz 
¥«®-c^#l. z (vmm^ju b <?mmz &->x &m \- 

[0005] -u.. nm^/i> bfrt>$m^wwmt:&ft 
mixj£&LtmMzim±£zimLfz'<k, ztihm 



®&<?l-b$:-#X'T&Z-£i>i;ol l zbX^&. Ztdz 

i-5t, mm^ b&tm&Ti} z t iz& 
m?>TJnzmm tx v ^fflMwrnm^u ^ *t--± 

[0006] t z%x\ Wk^<r>m^<-tv b 

[0007 ] 

p5jB#tc#^$ -if^ *\ skm^i/ h tm^<o&.mz±w L 

[0008] «6fttlEWti»T*3*ufe $><VT 
[0009] 

a. mm*m&±s\mmLxffiw.-tz>kmz. mm 
m±.i zmm. zinx^i mmimm^mi^m±^ ^ mm 
imn-mmNm-ts wmmmmz-h x . Kria 
mimwm&ftmzfe^xmmmDmfflizttxi&ifti 
h.timi&T/m2(Vi/^7bk, -msMim/m2<r>>> 

igi&^t j; t mmm imtim vxmmmm-fT^m 
m-^mm^u b t . mrnm^ubco±mtmss^& 
tit ct o fcfjta^ i h £8f$g<oie$ 

[0010] dW»sHicJ:fi.H\ #^^CJ:oT»2 

7M-ii uo{5^±#$ -tt-rs^-r -S Z k iz X 
0 , mm^i- b ?>±Mwm&<7)_k-K{zmtt h. z^ 
mx-mm^/u b *mmth zkizxy. mm^-n- btzx 
h mmsmmh z t t?x* h . 
[0011] -h\ mm^ju biz£~>x wm^^n l 

&Zkt,z£*)^ Hm.'<>l>b<0±.m&%Mi. *) Tifi&co 

x\ mm^/u b iz3& § tix v ^ h wmmitmm^izmm 
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[0012] z&xoiz^ ^m^mm^MTsmtc^^ 

[0 0 1 43 Z-CV^mzXfLlg^ mi<r>>>*r7hl±mM 
comz fix v > h&x\ zcomi^^yh izB 

»¥K£*bl. mi&^y hifrLxmm^ryhte 

[ooi5] cTtL^i-oT. h co&mzirhit 
xmm^m%g-m%*th>Mm&%:<. mmmmmn^ 
m&z&r) mmttt z t & , 

[ooi63 ±tz. mmzffimk-t&zhizj:*)^ mm 
^mm^M^timLx^y'r^x^m^t^h. -t 
. mmzmttftrh zbizx*)* v^xxttco 

[00 173 

[00 1 83131 tzn. ^mmcommizmm Ltzmmf 
mwi o<o$m&^$tix^£>» z.&mmifmmi o 
n epjBiKi 2&m3?m&mmmzmmcomnuj: 
(VAT r®.mif j tw? ) *mt. 

[0 0 1 93 WI1 214. ^Ry^lf^O . 3wSjK 

—jj<DmzmftmfiWf&$tix v . c: oshbuk i 2 t 

ff/W^^l^M^^TV^. H2 (A) fcS 

[002034^. ^mmcDBmx'&. —mt ix . ji 

te» o T Htt 2 H^<?5W«*««3e "TIB £ » -> X 

[ 0 0 2 1 ] ifc. **»^»JBtcjtfflLfclRa(f iSK 

Ml^S»«^fiS^it^« 1 4 A 

Sit. *fc*DWctt. FJf^es^A?Ll4C^B«$ 
*tTl**. mi 4 A. 14B3K#L?Ll4Ctt H WJ 



JR1 2^fflMffl^«J«^^S^i^»fci3*tSi2S»^ 

«53hJtWJBWE*c«. tK14A, 14 Blt^M 1 4 
C£jftftL3rV\J:3fc:LTir**. 
[0022101 J: 3 JRftifilK 1 0 

^Mmw^nco^—^y^i eimtxv^h. & 

[00233 IKAH%K I 0 ^^r-x V ^* 1 6 iff 
#^»fc8«JRl 2^# AD 1 8AM«$^l 
0 . (Kfrft^flfcfr^ffifcrii Wfi i 2 oSftBP 1 

^EPf!jMmSa52 O^^n^ioTHIScSflTV^ 

[00243 awjK i2ii fS3tsfiJ^)®^±^r&j^ 
i8B36»fe#as^« # **5 % jRWfgai oil 

KM LA: QMS 1 2 ^^M^^-r^^^S^M^ 
«7lfcWSl 2»1KAHW11 O^D^IfA 

^H^tc»AP i sA^mm^^txwimth zt&x 
mmif&mTLfzmmi i^mmLxmtthm 

[0 0 2 5 3 03Jb^E[5tc:^S^ij:dfc:. 9111 
S^20^^. »AP 1 SA^^l^^flf^IIl 
2^^^^4 3 *g5&Kg*TI>«B^*-y;P2 2*«E 

5#*filt:j&oTElSiifc 3 o^h^-^/i. 2 2 A v 
22B. 2 2CtCj:oT«*SfLTV^ 0 H4^Sil 
&£of,z^ mi"r-7/U2 2CDTJjM£, mK^-x 

2 6. 2S&mirt>tlX\i*& 9 
[ 0 0 2 6 3 <~X«2 4-2 8 li:. f-fl^^^r^l 

imw<m%&) izmwf&tix3i&?$tix^&. ttz. < 

*-Xt2 4-2 8^i, /Jvr— ^2 2A-2 2COT 

2 2A-2 2CI1 P3 2^i^T-^K$OB&*^ 
«JBf: ft & J: 3 2 4-28 

[00273 msjbmm 5 itz^tih x a si^Mm 

M2 0CI1 Mr- 2 2(7)*¥Aa 1 8A«:y 
^7b34 ^Igft^fU *KS^-^U2 2<^#ffflP 1 8 
Bfffl^v-Y 7 h 3 6 mm^tlX^h . y^7h34, 

[0028]^XI24 ^li . -McOM 3 8 
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tlX^&. H3 8CI1 tt34 0 (H4fcfiD;W2SS) 
tt«4 0fc»A3*U ^-XI2 4*>ti9r£OiS$T1Il 

[00 293 ttz, fflsmfM^lz^Ztih Xolz^ k 

4MRWt6*l.T^*. «8*-*4 4fc:tt,. gBHttt;: 
3r T 4 6 jWRflW 6*Vt fcO. £ CD^T 4 6 jj^-r 7 b 
3 4fcK#ttfc:h/tV*** f T4 8^LTl^, dtl 
£±9. ^7f34il 4 4 Offiftfc J; o 

fc» o xm te»s ivt * • * r >- 

U >^ 5 O0Km*>jBH£tt. 7^y~ , y h 5 2 Sr^L 

3 6ii — Mcox. risv yy 5 o commte k~>x ?^z 
JWW- & i a fix v > s . 

[0031)y^7N34 Kftlf SS! 1 0 
A. 2 2B«BBlWf^2 2B, 2 2C»)f 

iifiiafrr§ canter- y 5 4 jWRftw- £>*it v ^ 

& , 4 fflcor- y 5 4te. y^7h34c — flc£gME"$- 
£ «fc3 ££"oTV^ a &fz, yt7h3 6Cil Jy^:? 
h 3 4 CO :r~~ y 5 4 IZMftl L T y 5 6^y^7 h 3 

[0032] SVH^Ml^t"^ 'J 54. 56 cr>^z 

/hf-7>2 2A-2 2C(l liffigl OCT) 
**ft£»oT»fflKS*l*: 4*^fBS</^ h 58 

[00 333 14 Mm 5 i 3 fc % <>™X« 

24. 2 6«il ^-A*6 03MEit&:h/rv*S. 
C1^A-XS6 0 ~?7iry h 6 2 HLTf>y 

-y eA^zm^m^htix^—^m^m^^tix^ 

[0034] ttz, K-XM 2 S±X4^-yjU 2 2 
A. 2 2Cfc^LT^41»3 2JCtt. --^^tJJO,^ 
ftfc»«^*L^fc»«S*ifc#HMf>f F6 6//M 
ffftitTV**. y J r7h3 6(dl £0>#fc#>n*6 6 
6 S^EBBSftWRWtfeifLTtJ "3 , 
7 h 3 6 ^'XTy y 5 0 colK&fcrJ; o T JMW" 

cj — 5 6 8^#K#"f k e 6 {zm^x^m-th 

#M K 6 6 £3* LTl^ £ t izl r) ^ y—V 5 6 km 
%&lft>iixn& WM^/l* h5S tr/Skh t:J;otyt7 
h 3 4 SK§ S h <7)im± S ft* > ~Mz . 

[ 0 0 3 5 2 m 5 &F£tL& i 5 fc. SBH^ h 5 8(7) 



±W ( B 5 <0«H-t3r« lit XTy »J > ^ 5 0 OKK 

;l/2 2 A— 2 2 C ) <0±ffi*>fctta>fcj^fcfia LT v ^ 

^^JSTii: . i t * ^8Bf-//l / 2 2 h .SM^/l^ 
h 5 S<0±mtcom^^M^m4fmi f zm^LX^ 

feSStBLTV^aHhys If AD 1 8A«*»fe#ffip 1 8 
BfiXit]^T^i!rr^ (^RJA^^^ofiifj) 0 

[0 0 37 3 8AD 1 8 A*»fe»A3ilfcWMKl 2 
tl. h 5 8 OBi^J: o T . iSt-T'/l' 2 2 

[0 0 38] ±fz, M^h5 8{l X7yyy^5 
O^Sfitt^lR^^tlTv^^ h 3 &^T^«rri>,I 
t i'ZX 0 . «atr- 7>V 2 2 £0±M£ 0 T#£t8:g£ft 
^> (*2(^ffil, gf5^|lT*^> # iftW-jT, 
JR^^h 5 8(c»oT3d»SiiTV>t8H!l|El 2^?\ 
T*®SS L T t^Sx- 2 2 JnkrflH § ft >S e 

[0039] ms^^KhXoiz^ jfAPi8Acoa 

tt, Sftfflt 1 0 coMffl^ 7 2 tffr;$iiX& D , J$7v 
^>t7 0 5i.. MMJt- 9 4 4h^ic:a>'hn>~^74 
fc:««!3*i.TV^i. nyhn-~774(l SAP 1 8 A 
^4>#A§ti3^Q3HRS 1 2 £f?A*r/-f 7 0 ^ J: ->xm 

[0040] tfz, m3l-Zxk$ii& X die, 4^r-y>^ 
2 2 A. 2 2Cfc»i, ^7h3 6«^Wjec0ffiltfc^ 

h v A7 6 xmxmf htix^b.me $ ^4 ^ -3 

/hf-7/^2 2A, 2 2C<0%tl<?tlMt^ Mmi 

7 8 ZtiXte*). SiifL 7 8 ^T^^^yn >y 

tt-: 7V^2 2 A. 2 2 C^iUffcSHJ Lftv^i 3 tr^M 
33fifc*>??L8 2>Mf AS*L-B*>?843Wi^LTKft 

[004 1 ] ;«7n 7 ^80dl T*iH:x7 
S/ J J y^8 6jW#ft^ilTV^ 0 d^OXTSyy V^8 
6 fsffiaiS 8 6 A&±^\m^tlXmBy'n 7^80 
F^»A$flT&9> C:^li»tt8 6A^3i^, X 

h >y^v>8stmfi;&mzwmffi>tix^z. 

b y^h'y 8 8l£. XTy y 6 coStt^S 6 A^ 

60|giiff48 6 A&to&ZtL&ZbtzX tyxh -yAfy 

8 30>±MiWtmfL7 8frh'h^r-7)V2 2 A. 2 2 C 
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[0042] fflRUE 1 2 11 U>X h ^tfy 8 8 
£ « £ i: £ J: 9 „ IBS^ h 5 8 ^Igi&^ff 3 # 

com-jiWtiK tif- -^2 2±T<oaiBjjRi 2^ 

E0043] El3fc:^?*L& £ a fc, 2 B 

fcll X h y^7 6lz& ^TW±%tl&£mmi 2com 

»t£*m**. ttz, »iBPi8B^fiflfwt mm* 

fc* W*ffl*>^9 oxtTOffl*:^ 2*1 nyho 
-9 7 4fc*«S*lTl**. 

I 0 044] JK»artr>^9 0*1 /Jvf — ^2 2 Bfc: 

6 fci ^TMJiifcWi 1 2 <0«*rtlOSB«&*tB 

yt9 0t:iot 30HIK 1 2 }W^^«te#iL t T V 1 

[0045] SttiJ-fc^lf 9 2fl »*r- TOP 2 

2_b&>4>#tBni 8BA.WtTJBi4S3h.SBW!BRl 2£0 

SI 3MIK i 2 fi- £ £ K#lfrfe yf9 2 a*suai 
HJP1 8B^offlHKl 23WtfSS;hAfcflBr"r*J: 

^2 2^JbtOjlAP l 8Aiffi:ll 

9 4**KW- £ilT&9. If AP 1 8 Aj^ feat ■} 

WI1 211 ^rX;? 9 4 lz£^Xffl8£ J <Jl' b 5 8*\ 

mrcwt t>ti& z: t itzx omm^u b 5 scrmmfj^ 
mmzmm%ix&£ditz%:~oXY>h« a*, tmnis 

79 6fc7-'J5 6 ( aSS^/l* h 5 8 ) t colSX1fcft$ 
M:hi:J; OfR^^-^^fLT. flESteSRtSP 1 8 

[oo4 7] h 3 Rum ittz^ti&xvte^ mmfm 
si ofett. fflMJHHH*2 oteBratTJEttwvi o 
o. i 0 2*«rotMvo**. rnmmi oott, ®a 

X-y/l-2 2±^fa§it^a3glJJRl 2<50^«<^aBSP(c 

*frtrS*vc*$>K JKawwi 0 2J1 win 2co«sffli 

[0048] JKffi£f3 1 00. 1 02 Wl RStr- :/ 
;l^2 2^g?jf LT, m>104, 10 6*W^ 
T ^* . 7 > >b^ 1 0 4. 1 0611 **L-WiO±BB3&« 
Mr— 771^2 2 cr>±Mt H— Hffctfr* «t 3 K^Mf ft4> 
fiTV**. (ttr- 771-2 2±fc«lS#lfcWJeilE 1 2 

n 5ewrr>t^i 0 4±ta«s*u iw/ryf 



ettZTFtZtl&XotfZ^ T>b7Wl 0 4.1 0 6W1 JK 
fl»fl«l 0O&j^]^f a ^^Hil^. EPHBR 1 20* 
jMB^0#-f H<^fta«r*LTV^**HftKl 0 5 A. 1 0 
5B N 10 7A N 1 0 7B36qRft*tfefLTV^S. # 

fl 31RUE 1 2 ^»Oflrate**tfrr* x h *y m G 8 
3M4*tfetLT*JO. IKftHWl 0 93JHR1 2^ 

^M^Sffi^lltl LT Tyytl 1 0#IS^6^TV> 

«tf-^2 2 iicltJnfcWIl 2^ N r 
■y^^i 1 0i:iotxh7A'i 0 8^r»jetT#JE§^i 

[00 50] HS^^tt^ia^. Xh 7 AM 0 8 

7u-j±3 o<nmfe<mmzmi& (n^^) $ti 

tz-f^^v Ml 2^xTyl)y/l 1 4^SXfW^>iX 
*3^. y^lryhl 1 2t:iiX7^'Jy/l 1 
4CSWLTW7 h»tl 1 esWKft^f^ixT^^o 
^7 bgttl 1 6(cli. //>f K^^^ Ml &<7)-m 
tm^flX\^h 9 :WFyt7M18UTy 
y>'^l 1 40jffitt(ftl 1 4A^(1 SVHC^T^Kft 

[00 5 1 ] X/y'Jyn 14dl JBttWll 14A 
^3t^*gf^«^b"-.XMl 2 O^^^tlTV^. 

r.^ob-x«i 2 0i:ii, x^Uf^t ry^i/ 

^w3) 1 2 2tmnnuixnK), z.^^^^ 
1 2 2<<zj3-i Yis^y b 1 1 sco^m^mmm^zim 

[0052] ^C0fc°-X« 1 2 0 tfcjt. Sie^ESSfl 
fc^/KX h 1 2 4(J0Tiffi»3& s IX#Jt fe*LTV^*, Z.C0 
It^x M 2 Oco±S«i: N eyo- 9 1 2 6^[iIK 

[0 0 53] EH3fc:*8itSJ: die. M^. y/^i 

0 8« s X7y U 1 1 4<?)KttW 114 A##*§ 

;n oe^^Btras^Tv^, z:co«®t\ xr^yv 

^114 CDWmm 1 1 4 A^JDOBSix* ZLbltZX 0. fcf 

yn-7 1 2 6 /A 2^«^>m(dkmrr« 
Bf & x?$m § tii) # 

[0054] 19JlS§fl|)J:ai: N Tyytl 

1 0^. /7^7h 1 1 2(:x7y'jy^l 2 8fimtt 

ftt>tix^$>* tfz. t:~xmi2 0tzwmft>tixv<> 

&3m-tfX b I 2 4<7)A'MttZ&, L^^-X 13 0 

&frLX, Wt^/n 1 3 2immtf>tiX^ 
h v :^U7^132 — Stf^fcTy 1 3 4 ^X y 
4 bmUzm&tLX '^h« ?U 1 3 2^X7y 
'j/fl 2 8®I^ffiLT^^tf>'l 3 4<5D5fe^Cii, 
L^)P-77"7t7 h 1 3 6HLTtyn-91 

2 6 tfm^ffiizmntf&tix n « . £ yn^^i 
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S*lTV*4. ZCOmiftSi 1 3 8?) try 13 4 kK2t»7) 
SB8Ki\ fJirv M 3 0C:IIte£ixT33 9, diUcj; 
ot\ b">-l 3 4Sr^LTtr> n-51 2 

[00 5 5] B3te*S3fl£ idfc. i i o 

ti, 31*. XTy U >¥ 1 2 8c0ffitt«| 1 2 8 A**#* 
Six. 1 2 0 4*»6«BSft. 

1 4 ) OtM^C^;bi£T . XTy >J > 1 2 S^fgfS* 

1 2 8 A£*lKiffi$ft&C: kfcri; 0> h>n-~7l 2 6 

T y tVl/ 1 0 4 ±teWIS*LTV EPII 1 2 

fiKr^t##i&L. bwjiki 2<o35«a»w*#jE-*- 

Zffil±$tlXX b vJtl 0 8Wyo-7l 2 6Vif 
■*-*£kteJ:»K WIIIJK»SS520Tco^itefti^fiS 

[00 5 6] 7'7ytl 1 O^byu— 9 1 2 6*4 V S? 
WOi l 2(om&>mtt#x h l08Wyo-7l 

2 6(CS^-T^ k s «(ffc 1 3 8<0ffffcftte«LT8W 
S*U TVS^l 10^h*>n-7l2 6^Xh7A'l 

0 8<7)t"yn-7 1 2 6 k^TOTM 1 2 ltZ&S£Uz 
tc**5:*tJaiTS*»t*t$*T L£ otfOtBSi 

£ J: d fc LT v . s ^mM&BMTU s r -y 

^•v 1 1 ofMmm i 2 £-«* J E*r& k s mrEJivs o 

[00 5 7] HSfeSSfLiJld^ Xh-y^l 0 8^0 
39^°X M 24 fc»4. Lff^yf^-y M40H 
LT 7 r -f A-fe yf! 4 2 jOTRft*tfc*lT . CI CO 7 
r-f^yfH 214, Will 2<r>MMteB&$ix& 

yu~y 1 2 6(c$niKi 2 comm^m^m l tz k 

« fc. EMS l 2 coflJX 1 4 BOT*tettaK-« J: 3 fc: 
Eft«"6*vO*4. mi 7fcSS:h.4J: yr4^ 
^yf 142i^yb u— ^ 7 4 \<zmWt^iiX& 9 , 3 
Vhn-974«. TOJjRl 2<03at6T«(Ci»oT<Bai 
8W>Lfck§fc:* 7r-f/^-fe VlM 4 2 ^ioTEpffJJE 

1 2 <Dfl»; 1 4 B ?>#*S£«fcEti L s WiX 1 4 B £)3ft§«> 

. %mm 1 2 a** ^—©grat 8 * & **53&»t¥fBr lt 

[0058] ^mxmi t zm^tzim&&&%$iitewm 
mi 2«. ^iiamfiM^^^^tLmTybvui 
04. i oe^aa^iafcSro-cv^. 

[ 0 0 5 9 ] H3 £5*S*l4 Jt 3 KAfftf 10 0. 

i o 2 £$4, rybvn 0 4, i o etoTTrtzussx? 
b> i 4 4 . 14 6 jMttftfcivc^4 * Ui?A?\:y 1 

4 4 a , «*mt:iB -> TM tofiaraw)* 5 * § ttx v ^ 

TOM 1 2 C0«J^ 1 4 A fctftrtrT £ i 3 fcRlt £>*lT& 
9, *fc. i/yX^ey;!,46ll fflMIKl 2<0ftAl 



4 C te»mrr4 J: 3 teRit 4>*iT 

[0060] 110 { A ) RX/m 10(B) £ti, Epffl 
K 1 2 <0^«kD«X 1 4 A £*trtr$- £ U ^b B yi4 
4a*S*S*VCV*4, UyX^fyi 4 4^-Xl 4 8 

£<> 33*7* U-h 1 5 0dt ±SgS&irFi^SP^"/n 
i /^15 2^ffiffWoixTv^. •f-ti^tt^r/nv^ 1 

5 2 fcte. WStt 1 5 4 j^HHWteRiBSfLT i> 9 . <I 

-ixmm^imteWMztix a 

[006 1 ] T^/n-y ^15 24-^. 

^^'/M 5 8l:^Uxry ! Jxri 6 0#ffift 
tt^i!T^£ a xTi/'Jyf 16 0(1 Sil&»160A 
ifis^y M56 ^ ^TfrCT^T^viPl^^tiT & 0 . CIO 

i 6 o A<rj^tmt i/^yh i 5 ecoTmt -¥m& 

^ U >r 16 0 C7)fg§6tt 16 0 A^«tf £ £ £ £ J; 
0 . is*y M 5 6^H^^j^^^Ti:T^i6^^ 
id^^TV^. HI 0 (B) T14s xTi^-U 

>¥ 16 0 ^®^^#ag LT V \& . 
[0062]yt7M5 6(^±«fcC^. f-Al<?)t 

64^0c§3fxTv^ o c:e7)trvgBi 6 4^1 ^fe 
mmtmzm^fix T^Mfxm* izm^nx v ^ 

h. ^^b>Sl 64C0T«^»a?l 6 68, ^Hl^ 
Xl4A<F>Wrtm ( EPHIR 1 2^^r&I(Cfp^^^) 
h-Ifc£tlTl^ 

[0063] 03^§*l£J:3^. l/y^^eyi4 
40<-^ 1 4 814, ffij!&#>b 0 -.X 1 4 8 A. 14 8 
B^zX^XWMf^l 0 O^W^coffiStCiE^I^fiS^ 
^$^T@^$tlT^0, Ctl^loT. ^yg!6 4 
, S^i^I o T ji-e^ffiS^^^r § ti^ W 
MK1 2<?)i^l 4AiOT^fi[a§^£, ^<7)«SIT 

6 0<7)iK»»i 6 0A^iKiSi$*-s^t 
fc: ck 0 y-r 7 M 5 6 ^±.7J^S&LT , 5fe»<oev» 
1 6 4^®X 1 4 Artfc# A§W o 
[0 0 64] £PMl2it fygPl 6 4^)JfAfeaBt 
T«l^^ffi^f#i&§ti x X-SP1 6 6//«14Aa,7v 
D^jCl 4: ^J: 9 b°>^ l 6 4<0(frtkfll*: 1 4 Ac?}ifg 

[0 06 5] U^tryi4 4C8, y^7h 

1 5 6«ojji«(cfl»:*i 5 6 A3&w*siiT^*. ia 

10(B) ^Sit£ J; 0 ifZ. 1 5 6 AI4, is* 

y M 5 6 &_bSrA^K$^ v § ^ H7M56 

rm';no4^ (tif-^2 2 hK^^i 
[ o o 6 6 ] m 1 1 (a) aixai ii ( b ) (ctt, -emi 

Si 1 2 OflkflUcffK § ixT v > ^ &?L 1 4 c(^^Art"£ !✓ 
¥X?t:>> 1 4 63WSSfl"CV^4 0 b> 1 46 
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<-.X 1 4 8 tettftW- tnT^43a*ru- h 1 5 
0 OT*g|S£«35!tf 1 5 4 OfiWUfbtlX V 7o y ? l 

±*»fc«. mmWrfu «/9 1 6 8jWfcffttMiT 

[00 67] 7n^i52 fcfct ^^«y M 5 8$ 
j>lTxry ! jyf 1 7 0^fW£*rO^. X7y 

y i7o commm u o Aso&agk ^ 7H56 

XTy>J -v^ 1 7 0 comMitZ Myt7M56 aPN 

[00 68] I/y^tfyi4 6^i/t7M 5 614. 
±»**P3«PRco«« 1 7 2fc»ASF*rCV*4. 
1 7 214. /n 7 ^16 SC/n 7 ^152 «0tt«(t 1 
5 4k RW^SES^fl^SsgJ-t 17 4 fc»»S*VCV* 
*• fMFl 7 2di T^Wc^y^l 7 6 

jMBWt £>*XTfe 0 > 1 7 6 h 1 5 

1 5 6 kfg* 1 7 2 k£*. ttii#I^^^T±T»lSnj 
^§6^igk&oTV>&. 

[00691 ff*l 7 2 fcli, ifclftfrrtlWftofc 

*|«»fc«Ll 7 2A^t'^§tlTV^ 0 Cl^m 
17 2AM1 y-V7M5 6l-lIlTI0m 
jfcT^fifcVl 7 8A^AK«MvCl**. £*ite:J: 
0. ^7 h 1 5 6**fg<gl 7 2 fc»LT<0**»lWI[ 

[0070]»fl7 20T«WCtt. 7?>y» 1 7 

2 BjW&ifcSixTfc 9 . ^O^y^ffi 1 7 2 B#*lffi 
ft 1 7 4 cOTiBKfcSJ**- § C: k t: J: 9 . Htt 1 7 2 <?) 

[00 7 1] 5 614. fRVl 7 2*fif*A3*l 

X\ f ^±mzmmi7BB. 1 7 8C£>^j&£fU g 
HWfc*«3flTl**. 4/1% IWF1 7 2<0JJB»C 
HU H7M 5 6<^8lflS 1 7 8C^ffi:^T 

mm^tifcm r jmi 7 2c^m§wv^. yt7b 

15 6«il 7 2Cfct. £<0«"3«1 72Ck«U0 
SB 1 7 2CO±*fcEBS*lTV%4ry^jL 1 80WI 

[ 0 0 7 2 3 ft* 1 7 2*!>rt*c»±. flE»n>f/Wtta 1 
8 2 *«E1? fix *$ *) . i sDffiBSn 4 ;Wf fa 18 2 <7)ff 
iot^7M56 j&*WBF 1 7 2 fc» L-TTSf 
^WtTffi«S^ff^$tlTV^„ f%h%, IfftM 7 
2 {±. BBBr? -f ;H«a 1 8 2 £>frtftjjfc:j; otxt 7 h 
1 5 6 (C«LT±*«^m*tTfrtf«flT^*. 
[00 73] 5 6(7)^^1 78C^0 

d^byggl 8 414. jfe«* t *t*fe:*flES*tTT*^W 
*rC*«Waa»iiTJ3l7, T«<0*tf 18 614. 
WW I 2 £SPK3ft£A.7L 1 4 Co^g-tS^ 



[0 074 3 l/i^x^bry i 4 6I4. i 4 
S^M^b^Xl 4 8 A. 1 4 8BCj;oTftl(f 
Ml 0 2^W^fi£^IE»cfia^§liTSISSfL 

Rtf39ftS'i*ifc3&-? r A*ofiaraw>3WM[S tut sens 
1 2 <7>A?L 1 4 c www-* mzzt~>x^&. 

[007 5] U^X^^yi 4 611 XTy'jyf 17 
0^»i&ttl 7 0A*#*S«TV^«B-Ctt. ^7 
h 1 5 6Rim* 1 7 2^T^^SIj§^. ^A*? h 1 
5 6Wln^;wa 1 8 2fr6»«fft»*teJ:-oT 
tf y» 1 8 4^If 1 7 2 , ZC0$t 
i^Ury'Jy/l 7 0O«»iitl 7 0A£lKSS£ir 
6£kfc:J: Dyt7f 1 set^WWl 7 2#_tfr'\ 

wmt hw. y yy^m 1 7 2 b //«^^t 174 orvm 
tz^m-h z t 9 iff 1 7 2 «50±^ift3&Wit§ti 

k , yt7M56 <^^^JEE^3 -f ;Mffa 18 2 

8 4 aC^HFV 1 7 2 ^.h^^^ffi LT . OTJJR 1 2 ^ A 
?L14C^fA$fl^. 

[0076] eyg^ 184 s6«±arA^gai Lfctt®T\ X 

0. ^n>f/Mffai 8 2^f#?j(:J;oTif 1 7 2 
3&*±*fctt«Lfcttli-C. 5feT. b°ySl84^>7 
h 1 5 6^i-oTT^i6LT. ty» 1 84^ffi«l 

7 2 tC!R*S*l.^ . <T CD^ by 1 7 8 A^ff^ 1 7 2 
^>S?L 1 7 2 Ac^TWe:i3jg't-& k % ^7hl56i: 
~-#i:«fi7 2m»t§ a 

tyi4 6it tr^Sl 8 4#T^LT^A>. SMT« 
f 172 ^'TK&t-^ ±3ttoTV^ 4 

[0077] mm i 2i±, m 1 4 c^evg? 1 s 

4 3&*^a635i8 6*«#ASix&c:kfc:i9. b°>-^i8 

4 <^»!>k a?l 1 4 c c7>*cs> ^-isrr s x 0 izmmz 

[00783 C: OOTJJR 1 2 iOATL 14C35^1/y'X^ 
b'>-i4 6C0b o >-ggl 8 4^§I#ft<k#^{4. b 0 ^S 
1 8 4 «CTOLt . 1 7 2 ^TKfl. fl C 

ix^j: 9 . b°>-ss 1 s 4 »a 1 4 c^^gi sat**.* 

k^^. ff*i 7 2^S^L?L14C«il:SiL 
Tff § <?)T\ PJl 1 4 C ^»(fc&«tr^» 184k* 
*cT*fc»»LT9l« mmLXMf&) LXL&o 

<D^mm^m±fhz t^x^^xo^-ox^, 

[00793011 (A) RTJM 11(B) teW^ilh 
XoltZ, l/yX^t>14 6di:, 1 7 2cO±^ 

^w^gs 1 7 2 DsWRjRstiT v^i> . zmmm 1 7 2 
Dta N 1 7 2 co±.<%mzmf^tix i^y^y^ 1 

8 0^4>3itTv^ 6 Hi 1 (B) ^z^titXdiz^ 
mX^l 7 2DI1 S^l 7 2^TVbVH 0 6kT* 



(8) 



WmW- 1 0-244656 



[00 8 0] fflBIJK 12*4. l/y^t e yl44, 14 

mi 0 0. 1 0 2t3«LTfl[B»W>S*i*. 
[008 1 3 H3 kr^$it& J; -3 fc. /hr— :/;U2 2 a 
— 22 BM'T^b^l 04.1 0 6<0_tBfffc»i. 
JEttfclift** 13 8 ( 1 8 8 A— 1 8 8 E ) tfSOKSft. 
TV^ 0 ifLfetfOK** 1 8 8A- 1 8 8E^^S§fL 
1 9 0 ( 1 9 0 A— 1 9 0 E ) ftj± 

^TffiS^^tL^EPlfgR 1 2tt s 1 9 0 A— 

1 90Et^LT«fil88A-l a8EtzmtZtl. 
6 m±i,z. £->TvM I 3 tlX . 2 2 A- 2 2 B 

m/ry&u 10 4. 106 ±wm§ . 

;U2 2^"R6r(ctt. 71/-a3 oteBffiesfLfc^— x i 

1 9 8OTRfttffetLTV^&. XTy'J 19 
8*1 ISMl 9 6A. 1 9 8A//fllfiiaitlt 
1 0<3A*#tofc»oTKflff» 1 0 0. 1 0 2<S0T# 
A^tf i^ixr ^ D . fgl&W 1 9 6 A . 1 9 8 A > R^SHJ 

o^ig?^:/^^-^ b l 9 4fc:*te§;fxTv*&. 
[0083] XTyijy/i 9 6. 1 9 8a»il9 
6 A s 19 8 A^S^te. 2 0 2 jMR 0 f*ft 

2oo tm o w-r mvo . <r ^7-7 * h 2 0 0 

14. xTy'jy^l 9 6. 1 9 8<0WW»1 9 6A, 1 
9 8A(7)3fcS^»^§^TV^ e 
[0084] SfilfrU- 202 £14* ^^OFSMSfc 
ftLffttor-A 2 0 4. 206 ^tMit^nt 
(EJ7. til 22W/H1 3tli, aiWi»i>^- 

. r— a 204. 206ii n—mmz 

[0085JT-A204, 2 0&I1 IBASfrbj&l 
SWWtl7^b>l 0 4.1 0 6^J:;^\[^^f4>iX 
TV*4. 4fc % T-A2 04. 2 0 6O*h/fftOjWi 
jBfctt. 7>'b>104, 1 0 6 h<7MX\ TOM 1 2 

^ vrai 2 0 8. 2 1 0 

[0 0 86] T-A2 04. 2 0 6«1 «L-WU0«ft 
»:yt7h2 1 2^r«Wft&5^IEM§tiTIU«e^E^3S 
fi?SilT^4. H3£ct3;(i4J; -5(w. yt7h2 12 

uu ^nffir-^ 2 0 4. 20 e^mmfmm 1 o 

^^jf«l^h^\Fl^T^!S^trc. yyfrv h 2 1 4 
LTJKfflifffi 1 0 0. 1 02 100 A . 

i Q2A±<omm<n{mtzmfe$tix^& c ztitzx 

O.T-A2 0 4. 2 0 611 1 



9 8 OHBfZ i< «t«l$"* y b 2 1 2 SrWfcEia 
^-4J;9fo5r-?T^4. 

TSS2 0 8. 2 1 Ott. XT^yy^l 9 6s 198^ 

mm 1 9 6 a . 1 9 6 b #jkib lt v ^ a***? 

14. T^bVH 04 , 1 0 6«Oi:ffl**i5>i8jBLfc«Hlfc 

^^tv^^; xryyy/i 96. 1 9 8cofgi&si 

9 6 A. 19 8 AW#&+i Z t tfZ± 0 . *tl*tlT> 
b7H 0 4. 10 6<a±ffi^ft(tT®»U TVttH 
04. 1 0 6±c7)TOJRRl 2trvtf;H 0 4. 106 

[0 0881 ms, miRx/mi 2i f z^tn> 1 koiz^ 
mmcommmi o 2fciwtMrT^**9>^2 1 

Ott. 7-A2 0 6^IBte»(tai«nfc^av^2 1 6 
tfitttfciiT^*. HI 2fcjSS*t4 idfc. dWu 
*y?2 1 6«i. T^tf/H 0 6»I (HI 20S5M 
T*«c3DgQ) tc«ttco(Rff x. 2 1 83&fBStft*tfe*tTV^ 
4. COKffz.2 1 8ii N T>-b*;H 0 6±oaiSl 

2 c ^« LT%-^#flE Lxmm i2&m$£h&o 

[0 089] t^. H3. H7Ar/Hl 2iC7F$^4J; 
a 9 y yy°t§ 2 l o :/n 7^2 16 fcBfft L 
TElSro 7^220 OTEaSfLT V ft SlJ'n ^ ^ 
2 2 0 fcrfcL ft¥*l^]^MS^^^- 5 r2 2 2 
flT*> 0 . T-A 2 0 6^S£§^^>^ 7h224 
&*>C4C:iMIiSyu 7:?22 0 ^'^2 22fc -IfclzMW) 

*imt,z$:$fZtix^&. 

[0090] mi2!tZ7jk%K&£o^ @S7n y9 2 
2 OcOT^Wfctt. ffitf «2 2 6 s6qXWtfefLT*J 0 . 
i^ft*flR2 2 6^. TVbVH 0 6<50$£3g^^5§aiL 
fcfflBHc 1 2<?MM<n%imte^m-h X 3 fcrft^rv^ 
4. fllHTK2 2 6*i. »^7^2 2 0^yt7h2 

2 4 &mz&B}c-%}fo*smmth - ^ tc i d . 

1 0 6^«Sr4»^c|13iljtT[IIi!r^4 (ill 2^::^ 
|g^T*-f-) . ZLilteX^X, rvb'/PI 0 636»feggB 
LTV^ftfflHKl 2<0ttfl|^flBff^. ryb^l 06(7) 

f+^4 J: -3 {zm 0 ft^4>ti4 o 
[009 1 ] — ^r. [13. a?2it^Ml 2^$tL4J: 

8a&«lt6ilT V q 2 2 8 Si. T-^ 2 0 6 
Sv^teHWfWki:* J: ifcSWiSiifc^^ h 2 3 01: 

2 2 0 <?)3F T 2 2 2 &CSS^§#IT V ^ . 
[0092] *^r. — ^ftfDT— A 2 0 6^^-tl^iC 

ii. ^TisV >¥23 2$WS:%iiX^h » xTy'Jy 
^2 3 2i4. i»»2 3 2A>g^»SSm^ 
^^ilTT-^2 0 6 ^m»«Tfig^^$fLTV^. x 
T^U >*^"2 3 2^)igift#2 3 2 A^S^^. WS«- 
2 3 4* f EH6eftfc3g|tS*i-CV%4 . W^- 2 3 4^. 
^ : 72 2 8 ^ji^^tlT^ 0 . 2 2 8 fc -#cT'^^ 
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[00 933 .Itl^cfc 0 v -SOT-A 2 0 6£l£*t£> 
tlTVi^XTi/U y^2 3 2&%%mM2 3 2 A%{%-&? 
hZLt IzX 0 > ^72 2 8 7h230 Sr^frfcm 
16 L . ZL S" ~¥T 2 2 2 tefikj&t %> „ 2 2 2 

a^^22otmz^mcir^mmLx, mm 1 2 

[00 94]-*. 03. H72Slt/Ell 3^*8*1** 

3 te x ^fl^JKttHW 100 tclWt&ivcvvB ? 5 yr 

»2 0 8it T~~-A 2 0 4 OMte»«*S3frfcru *y ^ 
236t@®ryn^^23SSrmTV^. HI 3fc* 
3Mi^:> 7'n 7 ^2 3 6(:ii 7Vt7H0 41 
*0ffi ( H 1 3 ^tft®T#»0® ) WRW £ 2 4 0 sWRW 
ft£;HT*5 "9 , EUS^P y^23 8diWf«2 4 2#> 
RWH-MlTV**. T>bVH 0 4i^)^Plil 212, 
®mt 2 4 0 fc ft*f«2 4 2 (C i^Tff £-o*t£>tl£ . 
*fc, 98PJIR1 2 {i. yf7h224^ 4^4e:^T 2 2 
2 t— ftc-CEMJ^n ^ ^23 8^W43E^r^HJ» {H 

1 3 Izil&mWiV^-t ) "t&ZLhdzX 0 s T> b7W 1 0 

4 t0ife«t +it^*SB*c«S ftttMt* X o ffZffi fflff 

[0095] JKft*fg?l OOW- A2 0 4fcJdU XT 
>- U > ¥ 2 4 4 timmfbtlT BD, d «OX7 >- U >^ 

2 4 4 £>B1M 2 4 4 A^&agj^ yt7b230 

LTtt£ § fix v ^ apr 2 2 8 (3&IS § tif ^ « . ^ ft. 
fcjtij, XT^y>-r2 4 4^ia&«i2 4 4A&#^ 

& h . 2 2 srx/^t 2 2 2#**i«ugBteft, 

[00 96] Hl3Xtrai2tejRS*L6J:3 
fc. 7-A2 04, 2 0 6^±»:li, 1/A*<™2 3 4 
fc3*|ftrt"i>:* h vJ*2 4 6.24 8*«R*tfeilTV^4 . 
•rtlfe^X h »/^2 4 6 , 2 4 8W-9tX7yU 
2 3 2. 2 4 4cO|giS»2 3 2 A. 24 4AC0MI, 
-r^ri?^. &tffg£2 2 6 > 2 4 2^EBEffljrc*6fflBI 

[00 97] 01 2£^Sti£J:-3k:. JKffx.2 l 8<^ 
mM&tmizi^ X7-/X/1/2 5 0^ffi#vt^tiTV^ 
01 4£^$ii& idle. z<rxx.TSX;is2 5 0 
1 8^7>t^ l 0 6^±H*^iBIBLT 
^itttfC. 7yfc')H 0 6^(SSm$il^£p«iJJRl 
2«SWD*?L14C. U^^evi46 
^SOb'yggl 8 4 ^±#S®^^1 It^lio 
X7VX/P2 5 0^>^lK#ffi$fl^XT-~ici:->TEp]SI 
■El 2^>A?L1 4 C^»iFF*MflW^fi, b 

>mi 8 4t>mx%tLtzt$i<z^ »#3&«*t*«otB&jt 

[ 0 0 9 8 ] Srfc „ 0^*i;*B» LT 9 y yy*M 

2 08^7^2 3 6Cli, Ml 2^1 4 A 



£7)l§ii:.JffBlltx77X;3/2 5 Qtm.ftZ>tlX& Y ), 

mx 1 4 A^trvs i 6 4 #»a§*i& h^^. mm. 

1 2 coffin 1 4 Aifitttff* #± t & <F>%m± LT V * 

[0 0993 32 (A)St/i2 (B)fc* 

Sil^idtC. SSWfilgl OTfi. QlRIRl 2£)*fiffll 
fc***o ^*H»1 2C&^£^£;£;fc. =J5Hfc« 
«<£ 0 Oftfftfl 2A3tVftJ9EG)«0ftH ( »l 2BS-M 
"^ifcfefc. 9111 2co*«t«*^ (^<^ 0 ) co 

»f^fM^^>h^r:, win 2c?-)^mi<znm<f> 
<4> 0 ) &tmm<#<vmf*B^&£oi,zix^&. 
[o i oo] hi 2te^$tiz> x o i-z, wmm 1 2^ 

HOl§S^M^]t-^ T > bVL 1 0 6^5fc3fgfcL TfMffil 

0 & A^±ffi^oPI!T'^^jg^X^ig<9 J; 

u^7yfc';n 0 b^^TiiMi ogai:s 
fg-f £ J: 3 tHlftSiii .T t !,z£ 0 . W« 1 2 fcftft 
^<0*H*36«flR«S*tft, ^fS2 2 6Sr 

m lt otjjk 1 2 & fttr * tivxQfPEj} t-mm Ltzt.% 

J: o T mfti^i tzt^ iz v ^S6> 0 cryMft>mh X 0 

[0101] ^mmcommxn, —mt txmm 
mi2commcommzM&a Q «4o s comf^mm 

~t&fMz, 7yfc'/H0 6 fc#i«2 2 6^j:i ot 
«f&£|ig6>£#*;3 4« ^LTV^ W ^^S^^. 6 

[0102] — il i 3 \iz^fLh X o fc, BiJgfJJK 1 

2 ^iy<^^gi?(cM^^^ T >• b7P 10 4 ^ jfefljfta^ 

« . flWfla 10 4 Aj6«§^t v ^ * . c cofimn i o 

4 Aii , T y bVl-- 10 4 <?>±M ( 7K-¥® ) ic^f LT A* 
0)^=5:1, J: d^JBftSiiTffiKSixTV^. ifc. 7y 

b^ i o 4 <r)9tm±, rmm 1 o 4 b^m^m i o 4 a 
izffimztix^&o 

[0103] 9 y yy°U2 0 8^7n y ^ 2 3 6 ^gft 
^iiTV^ISJfi. 2 4 Oli. 7yt";H 0 4^5r± 
H*»4>ffl»ffil 0 4A(c^T^§tlTfe l 9. £P« 

1 2 ^Mffi. 2 4 0 £ J: o X T>- b7l^ 1 0 4 ^»ioft 
fefiS ^ h 0 x ^JKa^^r^ J: o £igffi£flT»f 
*12B*qRR3*i4. 

[0 1 04] /D7^236Cit 7y»l 0 

4^^±Ht=«rtLTJBOTi1ilft2 5 2#Ktt4>fi 
TV^ C dOR»iMW2 5 2tt. T>b;Pl 0 4{ffl<3 

ia2 5 6&m?Z>tiX& D . iOflB»n>f;Wafla2 5 6 
^ft#*^J:oT»^»l*2 5 2^7yt:/M 0 4C0 

±mtizfmximztix^t> • 
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[0105] %mz.m®}2 5 2tt. Ifft 2 40//7> 
bVP 1 0 4 ±O©0IS l 2 Mflg LT ffifrfSP 12B&B 
fifc*"*k&. RT/mfffi, 24 2Wot fttt'SP 1 2A£ 
0J&~T& k * fc. fffgrj 4 /Mffe 2 5 6 <OfftMjfc J: o 
TWlIl 2<^iM£ffJEi?t& 0 ZtiizX^X, Wl 
I 2 «D3cl«c. MfB 1 2 A . 1 2 B k £ 

ic. 9IIS1 2<0ttif»l 2 B J: D35f6*rtr^«fci# 

[0106] fflHKl 2*1 »!242^ryh^l 
0 4<*>ifcfiB<0T«ffi 1 0 4 B feSJW- & i -5 fcOMrSft 

flKf«2 4 2£SiLfck 
ftlcgUHKl 2fc*JK* 0 OflifMBi J: 5 fcRj&Sit 
TV^&. *SOfc4»OTT»is — Wk 

fc. 7>fc>104^S242^CJ;oi:Wf^ 
S^l"43 4 kLT^&«, ZC0n$.<?>i>$ = <f> {i - (5 

[0 1 0 7] SI 2gLtAHl 5teSSS#iSJ:pfc:, ry 

hvn 0 6ii mmfgmi o^mumzr^^rammz 

—McOffl 2 5 8 jOTRftft btlX V** . «T »<0H 2 5 
8^**i-Wtfc:tt N yt7h26 0#R**W£S^$:fi 
T^S. yt7b2 60(l fWii^Si,0 2A 
telfrWtt&ftfc:/^**^ f 2 6 2rttf>m3Bt2 6 4'\» 

[0108] —ft<T)M2 5 8 co*tl*tlfcli. UA— 2 
6 6#H5£$jh.TV*£,, fjlfiKOI/A'- 2 6 6<^P2 

5 sfrmmmm 1 o^^r^^^^M^^^ft 

*::fe«g&«l XTy'J 2 6 8 OgBXitt 2 6 8 A<D 
$tm&y~7^rv h 2 7 0 *^LTiMIS*VO>S. 
XT^yy^2 6 8{i. 77t>vh2 7 2^LT<- 
X* I 0 2 AfctttfJtfeiVC v^a . 
[ 0 1 0 9 J B 1 3SVH 1 6 iZW^tlh X o 

T>tf;M 0 4 fcTVfcVi' 106k HHRtC s — *T<9 
192 5 SW^tr y h 2 6 2 <Dttg*t2 6 4 iCjf AStl 
7 h 2 6 0 £^LT:ilKS*lT^ft . ^^to 
W2 5 8J1 266^-j> LtXTy U > 

^274 cOlgiS® 2 74 A«jg|§ $ tlX^b, XJy U 

2 7 4li> ^7h2 7 2 LXMM 

WW 1 0 O^Xfl 0 0 A<0Hffje<0fl«fc3R#»tfe 

/268, 274(1 ii«268A, 2 74A&M 

s-frTts 1 ?. ztttzx^x. rvtvn 04. ioe 

M: . -f-fi fiiJLH^afr-. 2 2k k =Sr 4 

J: 3fc:«J*:&ilT^&. C1C:T\ XTy'Jyf2 6 8. 
2 74C0|gi6fS2 6 8A, 2 7 4 A&Ztl^tlWMZlt 
&Zb 'vZX Ds lwv-2 66k — 2 5 S^V^y 
h 2 6 0 ^^LMC^PF^]. *93G^rt|A^ig|SS^ 
4, :iU:i:ot, m';H04, 10 6il gURUE 



1 2^M^]|:ryb> 10 4. 10 ScDftMcofSm 

[0111] WfflWLl 20ttHWl 2 A. 1 2BkTy 
t^!04 N 1 0 6tf>IBfcli.> XriJ>^\'y^f:J;o 
Tfl6&»fclMB*«£ tT& D JKftff<A»7 Lfc M 1 2 
SrT>-tVl/ 1 0 4, 1 06 £>kHH£#8rCS S * 

[0 1 1 2] HI 7 J: 3 tr.. »]fflfi57 2 £R 

if 4 *IT V * * n y h n - ^ 7 4 £ . ftffi Sr I x 
y'x^^2 7 6^»:, Xy x ^^276^ L^h^ 
fe«^§il4IE£ES'PS-r4JI*tSS^2 7 8aMMl3 

[0 113] miSttZjjkZtl&XolrZ^ Xyx^^2 7 
6fctt. ifI188A-188E (H3*flR) fcWt 
fe*iTV^*yX;H 9 OA— 1 9 0EjW«tS3*rcv* 
I). CimcioT. 3ybn-7 7 4^^f-fWr) 
T«»ail 8 8 A— i 8 8 Efc:ftEa*66»S#i.* . 

[0114] &fz, )±jmmm2 78di m^#2 8 

0 (280A-280L) tfm&%tlX& % 9, Ztl^<0 
mU&2 8 OA-28 0 LlrjVLTlWIl 1 OW<0 

#x r >«- y y y&x/x. r s x;i> 2 5 0 03ns § # re v > 

* . 017 iz^tih X 0 n > h a— 9 7 4 ^(i , 
S®#2 80A-280 L^mWM^iiti) 
■5. 3yFn-774i-l 1I#2 8 0A-2 8 0L& 

c tl/Zj: 0 SEWfiS* 1 0 mzmi hixx 
*x7y U y^ffl» # X7y»2 5 0 £>4<0XT 

[0 115] ^fc. 3yhn-774dl Sfe/ffib 
^ 7f282, mMW±X"t 7f284, 31K«^T 

2 8 6AV-f y^-a y ^«^2 8 8«^*BK3*LTV^ 

Bl ^$tl4 J; 5 ^ MW W±*4 7f2 8 
2 . Jgmf?±^ ^yf284 m/W&m^T 2 8 6(1 

^-isyyi 6<7)±mt,zmtt>tix&*) , mm/mtx 

4 v f282 ^l^^c iot, SRffiffiia 1 0 <?)MmR 

ttw±tmhfu mm^mizmtxmmmw$T2 8 6 

[0116] -f nv^SHf288Ji, ^-»^y^ 

1 6^n»*BB6W-*Jf 1 6A^C^«jgnT^0. M 
ft£^0pl 6A^^:^±$iiTV^V^k#Wi:. S 

ffi^si o conm&m^z ^v^^:ui^ a * 

SRWfilKl Oil SS^ffiLX-f yf2 84^S# 

l& i k fc J: D , WfM 1 2 tfOj^tf Tft ->xt>mm 
[0117] tiT^. Bl 9J!?MH2 307n-ft- 
[0 118] I19s?)7D-f^-Mt 
«r^a~f*^-Mi: s ^fe/^ihx-f 7f2 8 2^1 
it. iteXf7/3 o OTtSBRfttrff 3 , Z<0%)M 
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[0119] mmifmmi o-en mmmi 2 
<o^m r jm/fmwm^ (^77302) . wis 1 

20*{Sa^a6 (Xf-y/3 04 ) . Mil 2'\CDfi£ 
ftW%SI (Xf77306) £Jt^fr^fL BMjtfiE 
31<?0»T L£ WJ8UK 1 2 ft» tffT 4 «t a o r V * 4 
(Xf773 08) * 

[ 0 I 2 0 3 E22 0«i, EP1H 2<3«R»32KflRffl 
ffiEfc^tfO— M*"^ LT V *4 0 d i?)7D-ft*- h Tii: „ 
I»Xf773 1 0T\ #A^^7 0£*f¥AP 1 8 
A^^epWJR 1 2 ^WA^ttf^. Sr^S Ltzi)>^fr% 
?IL »A*>^7 0#fflBDKl 2<a#A**ttrt^ 

£T*#»T4* **J. ^^#I«St«7 f?j£X^fy 
f282 *<SM|2S*i4 fc3HE£#£Tr4 , 
[01213 JtAtyfTO^JI'ADlSA^ 
fe#AS*lfcWWRl 2*m£-?2>b (Xf773 1 0 
■C*e¥(5e) . Xf773 1 2^frtT«3M^-^4 
4£K«rt4 c :^ti^)fS^4 4Jl BEfttfgg 

m 1 2 commmm > xmmm 1 2 <o»5£3sk c sra^ 

»AP 1 8A^fe*AS^WMSl 2ii:. ±affl£>«i 
*i4, 

[0 12 2] -ri-Lh^C, Xf773 1 4TH I7y 

uyyse^mm (*» lt. /jvr—7^2 2 a. 2 

2 C±fc* b y^l 6 COX h >y/tfc*>8 8 
4« 

[0 1 233 3:CXf773 1 6T1i\ »A-feVif 7 0 
^'WI 1 2 ott^iia&lfttti Lfc*»53&»t¥fflr^ 
4. "T^rfc^. ^coxr-^TTii. WIl 2**#AP 

1 8 A rtttf A S £ 3« LT V > 4 • 

[0 124] Z.ZX\ ffAtyt7 0^'WJIl 2<0tft 

fcrJtAP 1 8Aft£#ASftfckW»r (Xf773 1 6 
TftftWe) LT. Xf773 18^\fSU 
^4 4(50B»aftt»<^ 4. dfi^J:oT. IBM^/i- 
h 5 8 fc|»8*tTV^4V^4 Ml 1 2 dWS (Witf 

2 0 m/sec ) ?X h 7A*eV8 8^1^T^iH"4 . 
[0125] .Ifth^CXr- 77320 Til 5?A8BM 
^-f ^SrU-fev b£i±T\ Xf 773 2 2T 

a^fefwr*. ^ortmiitt* W3rc!iBS3it4 

MS I 2 (0-9vMif^ b y A'fc>8 8 ^^"T 4 BfflW* 
W68ftT*J>3. C10«Itl > t^f773 2 2t 
HJBWjeSflT. Xf773 24^frL, 
4 4 a«KKK £ ~Rf 4 • ZLtllzZ^X* $11 1 2 # 
IB^fcSBBlSJlT ($UKffiM^^2. 5nx/sec 
) XK7A't>8 8^fl, EPIS1 2fc*«S* 



4 ttrA m&tfzmm&mm&TMmt& z. t 

4, 

[01261 ifeOX-r 773 2 6til JK# v &^:x^9 
0WBI1 2ttfcffiLfc*®*nfteHK3fL*. JRftffi 
*y*?9GU, xb v^vyssizmgLtz W90R l 2 

>"*f 9 0 sP&HIK 1 2 S-«ai^4 k ( Xf v 73 2 6 T 
if^ffl5g) . Will 2«If-7^2 2l0M^ 
L Tf?jfc Lfc fc «hT4 . ZiMzX^X, &M 

mi 2$i mm^r-rju 2 2 t^mm 1 2^^ 

^»o^MiiB^^§ti^K®k5r4. 
[0127] r^Oj: 3 ^LT. Sill 2cOg^r&3^ 
o fc{Rffl|t»W>3&ftSr 3 *l& fc s >y 73 2 8 T 

fcL JKffl*f»l 0 2^hyAi 0 8 2:fHB (xTi^U 
1 4 g-^V) §ftbvyn»7 1 2 6 £J9f3&Offi 
BST^S6$*4 ft ZtltMz^ Xf7 73 3 OTIi. 
SKft^fSP 1 0 0 fc|£*tT^47v > ^ lio £fls» (x 

1 2 6am«<^«4tflJWU 7>y^ 1 1 QC0V> 
n-7 12 6^EPI1 1 2 S-JRffiJf^ 1 0 2 « (^ifi^f 
^iftM) ^flEf 4. Tyyt 1 1 0icJ;^TJ¥ffi§ 
ti4 WI 12(1 m&Kfc h5 8CJ:otxf7^ N"tr 
y 8 8 Ajf Lft» ^> tl^^ 4 <rrmtti^± t 

4dh^r<. ^^f^<Oi6flSI>\iB|^T«»Stt4. 
[0 1 29 3 W 1 2^. 77 ytllO Ci:-oTx 

i o 2<?m^mmzwm^tix\^hx b y/ti osic 

[0 1 3 03 'C&^h # . 77y-v 1 1 0l±, tmiffi. 1 2 
^ftifflo^Wx h -7^n s i o 8^tfyn>~7 I2 6i:i 
«LT^iht-4ks IKHfial 3 8^#^tCjfiLTtfy 
a-y 1 2 6^«rT4cOT\ X h y^l 0 8^b°ya 
— 9 12 6 1:77^ 1 1 OcotfVn— 9 1 2 6^T 
EUHIK 1 2 ^^m±tC^^ ^^mr Li5 Z k & 
*c v >c?)T\ A:^ ^rAT-mt 3<IkfcrJ:4 EPJHIJR 1 

[0131] j; d *^M^S^MffiL^Kift 
5f^Bl 0T11 1 2 6«OttjE#R»«Bf 

mzftzfr^MmsxwMM 1 2 *m&%*th z. t&x$ 

4. 

[0 1 323 Xf773 2 2XU, WJS 1 2^M£tf 
^6^T L^^^^^rr LT v >4 . EpiPJjR 1 2 <0iK 

^^i 2s^wm^mmLx^^commm^p\wrt 
[0133] mm 1 2 <^ffiaraw>3e«*T t ( x 

T773 3 2tt^) . Xf77334^fiU 
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mm'£-i?4 4%:w±'i~£> i > ztnz*~?x* mm^h 

[0 134] iOft, y7"3 3 6Ti4, XTy'jy 

^5 o^>mmsriDQn$^ ^-^^ h 3 6 t^ass^ 
tru 11^ h 5 s^zx 'ox$$f%tix^xwmm 

1 2S4„ SHtr— 771-2 2 (/Mr— 771-2 2 A— 2 2 

c ) £*KK§ ti h . c: *uc i-ot, eimmjk i 2 osgfefr 
mcommi±, *ti?tUK.mfi& 100, i o 2^r >tr 

/H04, 1 0 6±£*«3;fi£. 
[0135] ^icoi; 5 te s JKftfrfSIJI 1 QTi4. WSSk^ 
/H* 5 8j^S»ttfc:fcTV>*-*wr-y 5 6 Sr. x 

r v u >r s o soigtwc i -> x tbs^i 

S EPfflJK 1 2 Srffi#^«Sr— 77^ 2 2 L T« 

[0136] 7*-U 5 4 . 5 6fc:**»*tfe*LT 

v * h &W<JV h S 8 £JX 9 £ * «4 „ 7 7^7h5 

7 h 3 4 £ SK 0 £hlfrW "CJft < . h 35B»*X* V^f 
i~>* ibm#>X&M 1 3r o T v . 
[0 1 3 73 £*>J:3tcl/c. 2^3fctrte 

2 ^:WMf—7')V 2 2,WT > bVP 10 4. 106 ±lZ 

[0 1 3 8] HI 9^§3fx^7o-^-fT1^. W 
HK 1 2 cogSX 9 RV?ifc&m?ktf>&mT-? h LXf >y 
r3 0 4^ffLT. MI 1 2<7>*ffia8»fcfr3 . 
H2 1070— f-^r-Udi, WI1 2<D*fiS#* 

[0 139] £^7u-f^-hT1i:. 
m 1 2 1 4 B tlT V > £ fr^frfrtj 

mm%ti& . wis 1 2 1 4 b ag»£§ tix v & 

ML (Xf773 4 0tf^K> s Xr~vT3 4 2^\ 

[0 14 0] 77342 T14. EPBJJK 1 2 <^*fig 
»M^t, 5M\ OTiJKl 2(S0^HoSS?^l^ 
LX^£>y°vzs* 1 1 O^XTy'jy/l 2 8cO|gi5ia 
128At<W(*7)8tT, b>u-9 1 2 6£J; 

2<?>WEt%:MmLX . b'yn-7 1 2 6 
S^S^xM-t*. Clilfc^c:. Xf 773 44. 34 6T 

tt„ x h 7^n° i o scoxrs/ >j 1 1 4oiii&tt 1 1 

4A^M (;t7) £-£t\ b'yn-^ l 2 6^$1I 



1 2 *ft >»:,Xf7A 9 7 6 coxr 

^UV^8 6<0«««86AtJraB £^T. X 

h 7A*eV8 8 &Jt?I?L7 8 W^iR^^it-T WfflM 1 2 
^^i^I^OSSf^^ ^ j§|t- . i^Jr-S^, EMS 12^1? 
EU^^77y^l 1 0Ofc*yn-7 1 2 6^WP 

mm 1 2^^srr^ ^ tci: o . /i^^as^^s^ 

[0 14 13 £C9$L Xx77 tt 3 4 8T1i. Pi^X^b* 
> 1 4 4 . 14 6 §r -t *i-f*l±# ^ h #te . Xf7 
7°3 5 OTlt, xr/X;!/2 5 0^^>WS 1 2^SJ 
I 4 AOJBHRViSaiiOA.fL l 4 c^jfj^r&Jvt 

[01.4 2 ] ^«5oawjKi 2^*^s^^. mmim 

1 0 0. 1 0 2 Cift ^ntv^ 1/ y'X^h'y 1 4 4 , 
14 6^X7y'Jy^l6 0, 1 7 0^1#§tT, tf 
16 4. 1 8 4 Sr -f-^^flEpgiJSg 1 2 ^35«fci»J« 
§iXTV^«J^ 1 4 A h»fitefMtftlTV^ 1 4 
CA.rftj{tTJb*S*4, 93J5PJK1 2*4. /L-f-coffi«gW> 

14CI4. yyX^h^-144, 14 6cOb tt >-®16 
4. 1 8 4lZjtffo$tlX& Y ). u^b e y|fl64, 18 
4//x7y Vyyieo, 17 0 ^>BK(c«k ->T±#'r 

4 <r t ifZX mmizmx 1 4 a tMi 1 4 c^v^^ 

[0143] Will 2^McO«4. 
iiX^^&U-Jxflzy 1 4 6^b c >-Sl 8 4*^S8P1 
8 6 1 4 A^mXZtih Zbte£ 0. tJJ^l 4 A 
^It^lcFcl') ^^DfiSi: tT^SP 1 8 4 C0tt'l>36«— ft 

[0144] ^f,: s mm 1 2^®SjJC0S«4. 
* b°>- 1 4 4<7)tf ^» 16 4 ij^MM 1 6 6 m?L 1 4 

c^fA^ix^ c: t (z X 0 . All 1 4 cct)»d>: 

1 6 4 o»&36«— X d fc:39ft*rtiaiX(|*rtitoffi 

[oi45] -z^xoizlx, wmm 1 2 zmfmrnz 

l/y"X3 ? b 6 yi44. 14 6 c^ev® 16 4. 
I 8 4 Z>^»SS 16 6. 1 68 tf^fl^tliJIX 1 4 Al 

t/A?L 1^4 c o atri fc i fj . %mm 1 2 a^s^- 

[0146] — * s 0 1 4^Sfi4J:3^. 
byi.4 6. 14 40i:J"dl ^77/^208, 2 

1 0 &^il^tl$fmL?zm&b% o Tfc 0 s ^ 9 y7*i 

2 0 8. 2 1 0 ^t^tlTV^xry X;l^ 2 5 0^b e 

18 4. 164 co±mmjz mfbtix^h. ^ 

iB. m 1 4 T14. RftJf » 10 2 S/kL. KA(f ffS 1 0 

[0147] aijgis i 2co&WM^mu±, xryy y 

^ 1 6 0. 1 7 0 . ? 7 y 7*gg 2 0 

8.2 1 0(7)xryX>2 5 03&»fe. ©II I. 2<7H}J;X 
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& . £ OXTfc: l o T . OTJJS 1 2 <50^jX 1 4 ARX/ A 
fll 4 C^T^ff LWtfeix^W, b c >§g 16 4. 
1 8 4 cojifffcj: oTWI 1 2<?MX 1 4 ARtfATL 

1 4 c <nmiwffi*>±iTt>tix l& ?&%mmizm±~e 

[0 148] l/y^^b°yi44, 1 4 6WX£" 

l:f-^f^h7Si 64. 1 84£fflvvo^&&#>. 
®)X l 4 Amfi&JL 1 4 CMWfc^WXfcifA^ti 

X'% &<ko tfZ%:~oX^i£> « 

[0149] T^hib. [124 { A ) Rtm2 4 ( B ) 
fcT^fl&cfcdfc:. V-JX$\Z-yl 4 4 coeval 6 4 

■r^tr^AKl 6 4£±#$^&<r:kk: e i: 95fc*Pi 
£14 An^MX^%>Zbi$X*h. S&fc. ZW> 
Ml 6 4 lr±#$^^ Zblz£*)^ $}X14 AcomWfi 

mz&~>xwm%&&. ztiiz&^x. mmieemi) 

X% I 4 Aj*jfcA 92>/lt\ trvgB 1 6 4<^$&[>>-$£ 

I 4 A<7)m%\%l t Z%$~>K:*&b £-gc£it& . 

[O 1 503 ifc, [12 4 ( C ) 4 ( D ) fc* 

Sft&idK:. i/yX^tfyi4 6li fc°>1$18 4<7) 
2 aWiJK 1 2 attflMMI3Mt3*i.T ^ * A 

?L I 4 c ^^OMti/j wfflSC httll . ;wygi84 

fcKi eysi84 ^epii 1 2 commnmrn 

fcADSt?* 

[0152] mX 1 4 Ai^^LTffb'y^ 

\\t>tiX\*te#* tmv>te. «JX14AfiWAU 
k # £ v «J£ 1 4 A«fciSt^S8«i Vvtetf) 
te* ffi^iS^-^^h^^iSffiSi (MfflRifi;) 
< & & . £ £ s Q3»M 1 2 <7)33fi:firi*i terB o afcffi 

£?r -3 h § t A £ Sr^Stt b LTV ^ . 
[0 1531 £tlfc»LT. H2 4 (B) fcSS*i£J: 
1 4 AteWrt»*i-6t>«l 6 

i6 6ii ¥^«#raT& *»i 8 6 t-ro*: 

14A^/f^h^«|^i^>:^D, 

1 2 <5D^»JfpJ^«r> &8tttf&A fc * £ . 

E0154JI2 l^§ai70-ft-bWf7 
r3 5 2TfcJU BW1 2co*f4S^^^TL^^5 
*»*«BrLT*5 l 5. i/y.X^t>144, 1 4 6<0t e >" 
ffl 1 6 4 „ 18 4 tH'tl^tltmiM 1 2 COtDX 1 4 AX 
t/ATL 1 4 C ^ff ASft* b , Z <?>Xt v TX^^IM 



[0 15 5] X~ry7°3 5 4X13, x>>* x ^^2 
7 6 SrfflB-BrT/J^— 7>12 2 A— 2 2 CMTyt^ 
1 04. 1 0 6£f£ltTV^yX;^l 9 0A-1 9 0E 
fc: Jiff *«lto-4 . -r J: o T TOM 1211 /Jvr- 
7fU 2 2 A— 2 2 C&XfT Vb> 1 0 4. 1 06 <0±H 
fc#JfiS*lTU4«#»l 8 8 A— 1 8 8EK«JtSn 
^fl<h*^X^r«yr2 5 6 Til. X7V 

X;l^2 5 o ^xr^ft^&s^-r^ . 
[0156] zco&oizix, mmwL 1 2 ZmMrr-'? 

)V2 2 RUT y £71- 1 0 4. 1 0 6 ±fc(R* LT 
^lr., ^f7T3 58m l/y7^b>14 4, 14 
6 SrT»S*T. b-yggl 6 4. 184 frBMRUE 1 2cO 
i}JX 1 4 AXVAIL 1 4 C*»fe9| # ft< . 
[0 157] l/^b>14 6il X7y 

y >^ 1 7 O^KUtt 1 7 0A^M?« c: fc (C J: 

iffei82w^t«fi 7 2&±ji^mfxtfm$ti 

X\^h<7)X\ tRVl 7 2»4THW-rfc:. W7M56 

o^^r^^^xt v ^ -g, eys 18 4 ^;^3fefTPit 

^> 0 ^tltCioT. l/yX^b a yi4 6ll «f 172 

^±^*ep»)si 2<?o«jxi 4 Atmtzmm*tti9M 

X\ 8 4Sr«JXl 4 Aj&»fcgiSft<£i:fcSr 

0 . b°>^ 1 8 4 e^T^16^ ^ o xmX 1 4 AOiS* 

^ i ^ Ttf ^ fiT mm l t La d <7>%mmirzm±thz 

[0 158 1 UyX^evi4 6il H7M 5 60 
t>178 A^lfW 1 7 2 cr>^?L 1 7 2 AcOTS^S* 
tl^fcWO.Sf i72^r7M56i — ffcT 
T^i&LTaiS^e, 

[0 1 5 9 3 ^ffiff^H 1 0 fcfll A*#utB3«R 
1 2^#feSX@^T*o^>:S^Ji. 77>f^yti 
4 2trioTflIiKl 4 B^^§ix=5rv^ ^l^>:^kt 
lis Xf7734 OT-^W^^^T, Xf77"3 6 0 

[01601 Z<?)X-T 7/3 60X11 fllEL^XT-y 
7° 3 5 4 4: mRtcEtOUK 1 2 ^Uif-T'/l' 2 2 &^*T 
>b';H 0 4. 10 6 ±Azm,W&m-& . 

[0161] ir*ch%^ wn 2fM7-mmmxfc 
tote, wsi 2*isffimiz{mm>-r£><j&mi& i &-otc 

if, WWM 1 2 jWMSJHTA ofc k ^ii. X h y^\ ft 7 

1 QiObyn—7 1 2 6£J;&ftK$^T\ WMl 2 

[0 162] Z<nm, ^f77'3 6 2:6^3 6 6 Til. 
7*7ytl 10, 0 8i?)b'yn-7l 2 6S 

^ h «y^N°7 600* h -y/tb"> 8 8»jjBjBfg-fr& (XT 
y'JV^lU, 128, 8 6SrfWM7),!5r 
. m« i 2 ^ ^ k ^ \iZ\± , r 

^110 ^^iiH^^fi:. X h .yA'l 0 8. 7 6 



(14) 



WBPF 1 0-244656 



iim^ti^K Will 2#*ftBWffl'C*o/ii: * 
tea . Xf773 6 0 TAfc: WI 1 2 £ mM$k$f LX 

[0 1633 01 91iZ7F:Ztl&7U-*+~hTi±s W 
fflJKl 2«W87tl>L Xf77 4 3 0 6'\ 

[0164] KftJfjffll'Ctt. ^f7/3 7 0 „ 

372T\ 1 9 8 <9iHK«j| 1 9 6 

A. 1 9 8A£#Mt (*>-) «^c(:i;Dr-i,20 
4. 2 0 6SrSi!fS'tf-& o ZtllZX-oX. T-A2 0 
4. 2 0 6tR*tfeilTV^6^9V7lB2 0 8. 2 10 
tffflWJK 1 2 & T y bVH 0 4 . 1 0 6^ UHt£ • 
Cl£0£^. ^ffl^TVbV^l 0 4±^*JHR1 2J±. ? 
-7 >y*m 2 0 8 <0JK#;t 2 4 0 £ J; TTVbV^ 1 0 4 

M¥UW£ii& c: fc tcj: o rvtr/p i G 4^5fe3§± 

HO«flM 1 0 4 Afc^TJBffiSilTltttffSS 1 2 B# 

[0 165] Xf773 74, 3 7 6TJ4. T 

-A2 04. 2 0 6^^fl^mr|g(f^tlT^^^xr^ 
VyP244, 2 3 2«Ht <*>) £^|> 0 ififcj: 
->X9y >y°U 2 0 8. 2 1 Q £RttT V^EKn/o v 
^238, 2 2 0**EM&U »I24 2, 2 2 6jW$ 

hr i 2 fervtvi/ 104. io b<n$tmzm%tfn%> 

ZMz£*oX. mm 1 2 ^338*mo5Wfctt*faR 1 
2 A. 12CjWBj£Sft*. 

ssffitf vfcj: & mmistffi&mtzm Lfc^a* 

M»fl/OV6. ftWR24 2. 2 2 6^0^* 
*Lfc9WJR12tt. WfK24 2. 226W^t# 
£TV>&B$fSfc:J:^T. Stff«24 2. 2 2 6ti&ff 

^ #>ss: ifc:m^mtmf3f, »i24 2, 2 
izx*), mm?:mm<Pz . # 0 «tii2A, 12c 
[0167] mmffj^iiZXhimnwf-, mm^m 

mzmtht (xf7:r3 8 0ttm) . xf77° 

382. 384Til. #f«24 2, 2 2 6 £ £ 4 EMH 
.SI 2^*HW1 2 A. 1 2C^^HiL (I7y 
U>^244. 232U7) . Sfefc, Xf773 8 
6. 3 88T-^^>-r^2 0 8. 2 1 OtCkiEPMJiEl 
2 COTVb'/P 10 4. 1 06 ^\c7)#xL iMWth ( XT 
^y^l 9 6. 1 9 8**7) . 
[0168] t^;b%, XTy ! J y/2 4 4 , 2320 



IW1244A, 2 3 2A%%K^K&m% j ±xmm~/ 

Uv?23S« 2 2 0 &MLfcf£. x/yU 9 
6. 1 9 8£JD8fi£-£T. ^7^71208, 2 10£ 

rybvn 04.10 6*»fcWBS-e\ rybvw o 

4.10 6±A^>fflB|jRi 2^#£*flHlrt-5. 3r&. 
ffi(0SHftH. BflHJEl 2C0tt«&a»fcL"O**tf> 

-c, e«k 1 2(5D^iii^^>^fi : 3 i a titi^. 
[0 169101 9^-^tihyu-^'-hxn. m 

WM 1 2 <0JRflMf MHIsMftT-*" £ *f y 7°3 0 8 a. 
Sfr LT . JRftW%«tf>»T Lfc BflHJK 1 2 ^g|ffiJ{UI 
^fi^. l2 3^f7o-f^-h^, WH 2(0 

mmm^-m^Lx^ . 

[0 1 703 £07U— f-Y—hTlis i»Xf77 
3 9 0 T\ JX)V 1 9 0 A— 1 9 0 E^£JE<9ttjte£ 
ffcifcLT, QMKl 2^(R^»*)IBi«-4. ^cof* 
£. Xf773 9 2T1i. r^bVH 04. 1 0 6 (DM 
2 5 S^aiS^tlT^^xr^'j y^'2 7 4 . 268» 
fpife (*7) ^^T|gM#274 A. 268A^IR^§ 
C.mcJ:oT. TVbVH 04. 1 0 6^12 5 
&tem&£ilX^hUJ<~~2 6 6 t — HcCTybVH 0 
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Abstract 
Problem 

To smoothly convey a printing plate to a surface plate and also smoothly remove the 
printing plate from the surface plate with a simple constitution. 
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Constitution 

Conveying belts (58) for conveying a printing plate are wrapped between pulley (54) of 
shaft (34) and pulley (56) of shaft (36), between which loading table (22) is arranged. Said 
shaft (34) is maintained at a prescribed elevation by leg (38), and shaft (36) is supported by an 
air cylinder so that it can be raised. When shaft (36) is moved upward, the upper side of the 
conveying belts is arranged above the loading table. By lowering shaft (36), the printing plate 
can be placed on the loading table; and by raising shaft (36), the printing plate, supported by the 
conveying belts, can be retrieved from the loading table. 




Claims 

1 . A printing plate conveying device for conveying a printing plate for loading onto a 
surface plate and for conveying said printing plate loaded on said surface plate from said surface 
plate downstream in the conveying direction, characterized in that it comprises the following 
parts: 

a first shaft and a second shaft arranged in tandem on the two sides of said surface plate 
along the conveying direction of said printing plate, 

conveying belts, which are wrapped on the pulleys set on said first shaft and second shaft 
and which support said printing plate and convey it in said conveying direction by the driving 
force of a driving means, 

a holding means that holds said first shaft at a prescribed elevation so that the upper sides 
of said conveying belts are above said surface plate, 

and a lifting/holding means that lifts and holds said second shaft between a first position 
where the upper side of said conveying belts projects from said surface plate and a second 
position where the upper side of said conveying belts drops below the surface plate. 
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2. The printing plate conveying device of Claim 1 characterized in that said driving 
means is connected to said first shaft and drives said conveying belt via said first shaft. 

Detailed explanation of the invention 
[0001] 

Technical field of the invention 

The present invention pertains to a plate bending device for bending a printing plate so 
that the printing plate can be installed on a rotary press. More specifically, the present invention 
pertains to a printing plate conveying device, which transports the printing plate on a surface 
plate for carrying the bent printing plate, and which retrieves the printing plate from the surface 
plate and ejects it. 

[0002] 
Prior art 

In the printing of newspapers, etc., a photosensitive lithographic printing 
plate (hereinafter referred to as a "printing plate") is used, which has a photosensitive layer 
formed on the surface of a thin sheet of aluminum or the like. On the printing plate, the printing 
image recorded on the original film, such as negative film or positive film, is exposed by means 
of an exposure device. After the end of the image exposure, the printing plate is developed and 
then coated with a rubber solution to protect the plate surface, followed by a drying process. 
Then, it is subjected to a plate bending process for installing the plate on the plate drum of a 
rotary press. 

[0003] 

For the plate bending device for bending the printing plate, a tabular surface plate is set 
for carrying the printing plate in a nearly horizontal state, and after the drying process, the 
printing plate is carried in horizontal state to be arranged on the surface plate. After the end of 
the plate bending process, the printing plate is removed from the surface plate and then conveyed 
and discharged to a stocker or the like. 

[0004] 

Typically, plural belts (conveying belts) are used as a conveying mechanism for 
horizontally conveying the printing plate onto the surface plate so that by driving the conveying 
belts, the printing plate can be conveyed onto the surface plate. 
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[0005] 

The method used to receive the printing plate from the conveying belts and to transfer it 
to the surface plate, while the printing plate is carried on plural conveying belts and conveyed to 
the surface plate, is to integrally lower said conveying belts. As a result, the conveying belts drop 
below the surface plate, so that the printing plate, which is supported by the conveying belts, can 
be lifted onto the surface plate. Also, when a printing plate is to be retrieved from the surface 
plate, the plural conveying belts that have been dropped below the surface plate are integrally 
raised. As a result, it is possible to smoothly load the printing plate onto the surface plate and 
remove the printing plate from the surface plate. 

[0006] 

To integrally raise the plural conveying belts, air cylinders or other lifting means are 
placed near the four corners of the surface plate, respectively, and said lifting means are turned 
on simultaneously. 

[0007] 

Problems to be solved by the invention 

However, said lifting mechanism should be large enough to match the size of the printing 
plate, which makes the structure of the printing plate conveying device complicated. Also, when 
the conveying belts are turned on by means of a motor or other driving means, so that the 
conveying belts can be raised to the prescribed position, a mechanism is required to connect the 
conveying belts and the driving means, which makes the structure of the printing plate conveying 
device complicated, and impairs serviceability. 

[0008] 

The purpose of the present invention is to solve the aforementioned problems of the prior 
art by providing a printing plate conveying device characterized by the fact that the printing plate 
can be conveyed and carried on the surface plate with a simple structure, and at the same time, 
the printing plate can be retrieved from the surface plate and conveyed. 

[0009] 

Means to solve the problems 

The invention described in Claim 1 provides a printing plate conveying device for 
conveying a printing plate for loading onto a surface plate and for conveying said printing plate 
loaded on said surface plate from said surface plate downstream side in the conveying direction, 
characterized in that it comprises the following parts: a first shaft and a second shaft arranged in 
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tandem on the two sides of said surface plate along the conveying direction of said printing plate, 
conveying belts, which are wrapped on the pulleys set on said first shaft and second shaft and 
which support said printing plate and convey it in said conveying direction by the driving force 
of a driving means, a holding means that holds said first shaft at a prescribed height so that the 
upper sides of said conveying belts are above said surface plate, and a lifting/holding means that 
lifts and holds said second shaft between a first position where the upper side of said conveying 
belts projects from said surface plate and a second position where the upper side of said 
conveying belts drops below the surface plate. 

[0010] 

According to the present invention, with the lifting means, the second shaft is raised to 
the first position and held there, so that the upper sides of the conveying belts are kept on the 
upper side of the surface plate. When the conveying belts are driven in this state, the printing 
plate is conveyed by the conveying belts. 

[0011] 

On the other hand, while the printing plate is supported by said conveying belts, the 
second shaft is lowered to the second position, so that the upper side of the conveying belts drops 
below the surface plate, so that the printing plate supported by the conveying belts is loaded onto 
the surface plate. Also, while the printing plate is loaded onto the surface plate, the second shaft 
is raised to the first position, so that the printing plate is supported by the upper sides of the 
conveying belts that are now above the surface plate. As a result, the printing plate can be 
conveyed by the conveying belts. 

[0012] 

In this way, a simple a constitution can be used with which, by lifting one of the shafts 
arranged as a pair on the two sides of the surface plate, it is possible to transfer the printing plate 
to the surface plate and retrieve the printing plate from the surface plate. 

[0013] 

The invention described in Claim 2 is characterized by the fact that said driving means is 
connected to said first shaft and drives said conveying belts via said first shaft. 



6 



[0014] 

According to the present invention, the first shaft is held at the prescribed elevation, and a 
driving means is connected to said first shaft, and the driving force is transmitted via the first 
shaft to the conveying belts. 

[0015] 

As a result, there is no need to lift the driving means corresponding to the raising of the 
conveying belts, so that the constitution of the printing plate conveying device can be further 
simplified. 

[0016] 

Also, since the mechanism is simplified, maintenance can be performed more easily than 
with a more complicated system. That is, by simplifying the mechanism, it is possible to improve 
the maintenance performance. 

[0017] 

Embodiment of the invention 

In the following, an explanation will be given regarding an embodiment of the present 
invention with reference to figures. 

[0018] 

Figure 1 shows the appearance of plate bending device (10) of the present embodiment. 
Said plate bending device (10) performs the prescribed bending process (hereinafter referred to 
as "plate bending") at the two ends of printing plate (12) in the longitudinal direction. 

[0019] 

For example, printing plate (12) has a photosensitive layer formed on one surface of a 
thin, rectangular aluminum base plate with a thickness of about 0.3 mm. After image exposure of 
said printing plate (12) by means of a plate forming machine (not shown in the figure), 
development and drying process are performed. Also, as shown in Figure 2(A), in the two end 
portions in the longitudinal direction of printing plate (12), positioning notches or punched holes 
are formed at the prescribed positions in the central region along the width direction. 

[0020] 

Also, in this embodiment, as an example, it is possible to expose an image whose size 
corresponds to 2 pages of a newspaper in the longitudinal direction. For each image, exposure is 
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performed with the head/tail direction in the longitudinal direction of printing plate (12). In this 
embodiment, in the various figures, the direction indicated by arrow U is the head side of the 
head/tail direction, the direction indicated by arrow D is the tail side of the head/tail direction, 
and the direction indicated by arrow w is the width direction perpendicular to the head/tail 
direction. 

[0021] 

For printing plate (12) fed to plate bending device (10) of the present embodiment, at the 
prescribed positions in the end portions of the two sides along the longitudinal direction, 
rectangular notches (14A) (on the head side in the head/tail direction) and notch (14B) (on the 
tail side in the head/tail direction) are formed. On the tail side, round hole (14C) is formed. Said 
notches (14A), (14B) and round hole (14C) are used for positioning when printing plate (12) is 
set on a rotary press. Here, said notches (14A), (14B) and round hole (14C) are not formed on a 
printing plate on which black-and-white (monochromatic) images are printed. 

[0022] 

As shown in Figure 1, plate bending device (10) has a rectangular box-shaped 
casing (16). In the following explanation, the direction indicated by arrow L refers to the 
longitudinal direction of plate bending device (10), and the direction indicated by arrow W refers 
to the width direction of plate bending device (10). 

[0023] 

On one surface of said casing (16) of plate bending device (10) in the width direction, 
insertion port (18A) for printing plate (12) is formed. On the other surface in the width direction, 
discharging port (18B) for printing plate (12) is formed. On the upper surface of casing (16) (the 
upper side with respect to the paper sheet for Figure 1), a rectangular opening is formed, and 
printing plate carrying portion (20) set in the central portion in casing (16) is opened from this 
opening. 

[0024] 

With the horizontal photosensitive layer side facing up, printing plate (12) is inserted into 
printing plate carrying portion (20) in casing (16) of plate bending device (10), and it is 
discharged through said discharging port (18B). Also, it is possible to set insertion port (18A) of 
plate bending device (10) next to the dryer that performs the drying process of printing plate (12) 
after the development process and the inserting device for feeding the printing plate (12) into 
plate bending device (10) after the drying process, and it is possible to set a stacking device that 
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stacks printing plates (12) after the end of the plate bending process next to discharging 
port (1 8B) (none of these devices are shown in the figure). 

[0025] 

As shown in Figures 3-5, in printing plate carrying portion (20), loading table (22) is set 
to carry the central portion in the longitudinal direction of printing plate (12) fed in through 
insertion port (18A). Said loading table (22) comprises three small tables (22A), (22B), (22C) set 
along the longitudinal direction of plate bending device (10). As shown in Figure 4, ribbon- 
shaped base plates (24), (26), (28) are set below loading table (22). 

[0026] 

Each of the two ends of said base plates (24)-(28) in the longitudinal direction is attached 
to and supported on frame (30) (not shown in Figure 4) in casing (16). Legs (32) are erected on 
base plates (24)-(28) facing the lower side surface of small tables (22A)-(22C). Said small 
tables (22A)-(22C) are supported on and attached to base plates (24)-(28) by means of legs (32) 
so that they are approximately horizontal and at the same height. 

[0027] 

As shown in Figures 3-5, in printing plate carrying portion (20), shaft (34) is set on the 
side of insertion port (18A) of loading table (22), and shaft (36) is set on the side of discharge 
port (18B) of loading table (22). Said shafts (34), (36) are set such that the axial direction is 
along the longitudinal direction of plate bending device (10). 

[0028] 

A pair of legs (38) is erected on base plate (24). Bearing (40) (shown only in Figure 4) is 
attached on each of legs (38). The end of shaft (34) in the axial direction is inserted in 
bearing (40), so that it is supported in a freely rotatable way at a prescribed height from base 
plate (24). 

[0029] 

Also, as shown in Figures 3 and 4, conveying motor (44) is attached onto base plate (24) 
via bracket (42). Gear (46) is attached to the drive shaft of conveying motor (44). Said gear (46) 
engages with gear (48) attached to shaft (34). As a result, when conveying motor (44) is turned 
on, shaft (34) is driven to rotate (in the direction indicated by arrow B). 
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[0030] 

Air cylinders (50) are arranged in tandem on base plate (28) along the longitudinal 
direction. Shaft (36) is supported via bracket (52) on the ends of the drive shafts of air 
cylinders (50). Consequently, shaft (36) is supported so that by driving of said pair of air 
cylinders (50), it can be raised while it remains horizontal. 

[0031] 

On shaft (34), on the two sides of loading table (22) along the longitudinal direction of 
plate bending device (10), pulleys (54) are attached at opposite ends of the two sides of loading 
table (22), between small tables (22A), (22B), and between small tables (22B), (22C). Said four 
pulleys (54) are driven to rotate together with shaft (34). Also, pulleys (56) are attached on 
shaft (36) so that they face pulleys (54) of shaft (34) and can rotate with respect to shaft (36). 

[0032] 

Endless conveying belts (58) are wrapped on pulleys (54), (56) facing each other. That is, 
small tables (22A)-(22C) are arranged respectively between four conveying belts (58) wrapped 
along the width direction of plate bending device (10). 

[0033] 

As shown in Figures 4 and 5, base plate (60) is arranged between base plates (24), (26). 
Tension rollers (64) are attached onto said base plate (60) via brackets (62). Said conveying 
belts (58) on the lower side between pulleys (54), (56) are wrapped around tension rollers (64), 
so that a nearly constant tension can be applied. 

[0034] 

Also, on legs (32) that support small tables (22A), (22C) on base plate (28), lift 
guides (66) formed in an approximate L shape with one corner cut off are attached. On 
shaft (36), rollers (68) are attached in a freely rotatable way facing said lift guides (66). When 
shaft (36) is raised by driving air cylinders (50), rollers (68) move along lift guides (66). By 
making rollers (68) contact lift guides (66), it is possible to prevent shaft (36) from being pulled 
to the side of shaft (34) by the tension of conveying belts (58) wrapped around pulleys (56), and 
at the same time, the shaft can be raised while maintaining a horizontal orientation. 

[0035] 

As shown in Figure 5, on the upper side of conveying belts (58) (the upper side with 
respect to the plane of the paper in Figure 5), while the drive shaft of air cylinders (50) is 



extended, it is positioned slightly above the upper surface of loading table (22) (small 
tables (22A)-(22C)) (the first position, indicated by the double dot-dash line in Figure 5). In this 
embodiment, the difference in height between loading table (22) and the upper side of conveying 
belts (58) is set to about 4 mm. This difference in height can be selected at will in the range of 
3-10 mm. 

[0036] 

In this position, by driving conveying motor (44), the portions of conveying belts (58) 
above loading table (22) are driven to move from the side of insertion port (18A) to the side of 
discharging port (18B) (in the direction indicated by arrow A). 

[0037] 

Said printing plate (12) inserted through insertion port (18A) is supported such that it is 
set between conveying belts (58), and as conveying belts (58) are driven, the printing plate is 
driven to move on loading table (22) and into casing (16) of plate bending device (10). 

[0038] 

Also, by contracting the drive shafts of air cylinders (50) to move shaft (36) downwards, 
it is possible to position conveying belts (58) below the upper surface of loading table (22) (to 
the second position indicated by the solid line in Figure 5). As a result, printing plate (12), which 
is supported so that it spans conveying belts (58), is moved downwards so that it can be loaded 
on loading table (22). 

[0039] 

As shown in Figure 3, insertion sensor (70) is set near insertion port (18A). Figure 17 
shows control part (72) of plate bending device (10). Here, insertion sensor (70) is connected to 
controller (74) together with conveying motor (44). When it is detected that printing plate (12) 
has been inserted through insertion port (18A) by insertion sensor (70), controller (74) turns on 
conveying motor (44). 

[0040] 

Also, as shown in Figure 3, on small tables (22A), (22C), a pair of stoppers (76) are 
arranged at the prescribed positions on the side of shaft (36). As shown in Figure 6, 
through-holes (78) are formed in small tables (22A), (22C), and rectangular block (80) is formed 
below through-holes (78). Said rectangular block (80) is fixed by screws (84) inserted in 



threaded holes (82) formed such that the screws do not protrude from the upper surface of small 
tables (22A), (22C). 

[0041] 

Air cylinder (86) is attached to the lower side of rectangular block (80). Said air 
cylinder (86) has drive shaft (86A) set upright and inserted in rectangular block (80). Stopper 
pin (88) is attached in a freely rotatable way to the end of said drive shaft (86A). When drive 
shaft (86A) of air cylinder (86) is contracted, stopper pin (88), is accommodated inside 
rectangular block (80), so that it does no contact printing plate (12) conveyed on small 
tables (22A), (22C). On the other hand, when drive shaft (86A) of air cylinder (86) is extended, 
the upper part of stopper pin (88) projects from through-hole (78), beyond the upper surfaces of 
small tables (22A), (22C). 

[0042] 

When printing plate (12) contacts projecting stopper pin (88), the conveyance of the 
printing plate towards discharging port (18B), along with the driving of conveying belts (58), is 
stopped. The stop position of printing plate (12) on loading table (22) is a temporary position 
along the width direction of printing plate (12). 

[0043] 

As shown in Figure 3, plate detecting sensor (90) is attached at the position 
corresponding to the end portion in the width direction of printing plate (12) stopped by 
stoppers (76) on small table (22B). Also, discharge sensor (92) is attached near discharging 
port (18B). As shown in Figure 17, plate detecting sensor (90) and discharge sensor (92) are 
connected to controller (74). 

[0044] 

Said plate detecting sensor (90) is set in the through-hole formed on small table (22B), 
and detects the end portion of printing plate (12) in the width direction stopped by stoppers (76). 
Said controller (74) uses plate detecting sensor (90) to detect whether printing plate (12) has 
stopped at the prescribed position. 

[0045] 

Here, discharge sensor (92) detects the passage of printing plate (12) conveyed from 
loading table (22) towards discharging port (18B). Said controller (74) determines that printing 



12 



plate (12) has been discharged through discharging port (18B) if discharge sensor (92) detects a 
transition from the detected state to the non-detected state of printing plate (12). 

[0046] 

Also, as shown in Figure 5, plural castors (94) are set near insertion port (18A) above 
loading table (22), and printing plate (12), which has been fed through insertion port (18A), is 
pressed by castors (94) towards conveying belts (58), so that the conveying force of conveying 
belts (58) can be transmitted reliably. Backup roller (96) is arranged above shaft (36), on the side 
of discharging port (18B), and with printing plate (12) held between said backup roller (96) and 
pulleys (56) (conveying belts (58)), a conveying force is applied, so that it can be reliably 
supplied from discharging port (1 8B). 

[0047] 

As shown in Figures 3 and 7, on plate bending device (10), plate bending 
parts (100), (102) are arranged adjacent to printing plate carrying part (20). Said plate bending 
part (100) is set facing the end portion of the head side of printing plate (12) carried on loading 
table (22), while plate bending part (102) is set facing the end portion of the tail side of printing 
plate (12). 

[0048] 

On said plate bending parts (100), (102), anvils (104), (106) are set adjacent to loading 
table (22). Said anvils (104), (106) are attached so that their upper surfaces are flush with the 
upper surface of loading table (22). The front end of said printing plate (12) carried on loading 
table (22) is supported by anvil (104), and the back end is supported by anvil (106). As shown in 
Figures 3, 15 and 16, on anvils (104), (106), on the two sides along the width direction of plate 
bending device (10), auxiliary plates (105A), (105B), (107A), (107B), which guides the 
conveyance of printing plate (12), are attached. 

[0049] 

As shown in Figure 3, for plate bending part (102), stopper (108) is set facing the end 
surface of the tail side of printing plate (12), and for plate bending part (100), pusher (1 10) is set 
facing the end surface on the head side of printing plate (12). Printing plate (12) carried on 
loading table (22), is temporarily positioned along the head/tail direction by pushing 
pusher (110) towards stopper (108). 
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[0050] 

As shown in Figure 8, air cylinder (1 14) of stopper (108) is attached to bracket (1 12) at 
the prescribed position (not shown in the figure) of frame (30). Also, shaft receiver (1 16) is 
attached to bracket (112) adjacent to air cylinder (114). One end of guide shaft (1 18) is fixed on 
shaft receiver (1 16). Said guide shaft (118) and drive shaft (1 14A) of air cylinder (1 14) are set 
parallel to each other and outward along the longitudinal direction of plate bending 
device (10) (the tail side of the head/tail direction) (Figure 3). 

[0051] 

Rectangular plate (120) is connected to the end of drive shaft (1 14A) of air 
cylinder (114). Sliding bearing (hereinafter referred to as "bush") (122) is attached to said 
rectangular plate (120). The end of guide shaft (1 1 8) is slidably inserted into said pusher (122). 

[0052] 

The lower end portion of support post (124) set vertically is attached to rectangular 
plate (120). Pin roller (126) is attached to the upper end of rectangular plate (120) so that it can 
freely rotate. 

[0053] 

As shown in Figure 3, drive shaft (1 14A) of air cylinder (1 14) of stopper (108), is 
normally extended, so that pin roller (126) is separated from anvil (106). In this state, by 
contracting drive shaft (1 14A) of air cylinder (1 14), pin roller (126) is driven to move to the 
prescribed position facing the end surface on the tail side of printing plate (12). 

[0054] 

On the other hand, as shown in Figure 9, air cylinder (128) of pusher (1 10) is attached to 
bracket (1 12). Also, on the upper end of support post (124) attached to rectangular plate (120), 
rectangular block (132) is attached via L-shaped base (130). A pair of pins (134) are slidably 
inserted into said block (132). On the end of pin (134) protruding from block (132) to the side of 
air cylinder (128), pin roller (126) is attached so that it can freely rotate via L-shaped roller 
bracket (136). Also, the end portion of leaf spring (138) contacts the end of pin (134) projecting 
from block (132) to the side opposite roller bracket (136). The end portion of leaf spring (138) on 
the side opposite pin (134) is fixed on base (130), so that pin roller (126) is biased via pin (134) 
toward the tail side (direction indicated by arrow D) of printing plate (12). 
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[0055] 

As shown in Figure 3, drive shaft (128 A) of air cylinder (128) of pusher (1 10) is 
normally extended, and pin roller (126) is removed from anvil (104). In this state, by contracting 
drive shaft (128 A) of air cylinder (128) corresponding to the operation of stopper (108) (air 
cylinder (1 14)), pin roller (126) is driven to move towards the tail side of printing plate (12) 
carried on anvil (104), and the end surface on the head side of printing plate (12) is pressed. As a 
result, printing plate (12) is pressed towards the tail side in the head/tail direction, and contacts 
pin roller (126) of stopper (108), so that it is positioned in the head/tail direction of printing plate 
carrying portion (20). 

[0056] 

When the end surface of printing plate (12) contacts pin roller (126) of stopper (108), pin 
roller (126) of pusher (1 10) is driven to move against the spring force of leaf spring (138), and it 
is possible to prevent distortion caused by excessive force on printing plate (12) between pin 
roller (126) of pusher (110) and pin roller (126) of stopper (108). In the present embodiment, the 
spring force (bias force) of leaf spring (138) is adjusted so that the pressing force is about 800 gf 
when pusher (110) presses printing plate (12). 

[0057] 

As shown in Figure 8, on support post (124) of stopper (108), fiber sensor (142) is 
attached via L-shaped bracket (140). This fiber sensor (142) is for detecting notch (14B) formed 
on the tail side of printing plate (12), and, when the end surface of the tail side of printing 
plate (12) contacts pin roller (126) of stopper (108), it is positioned below notch (14B) of 
printing plate (12). As shown in Figure 17, fiber sensor (142) is connected to controller (74), and 
when printing plate (12) is positioned in the head/tail direction, controller (74) detects the 
presence or absence of notch (14B) of printing plate (12) by means of fiber sensor (142), so that 
the presence or absence of notch (14B) determines whether printing plate (12) is for color 
printing. 

[0058] 

The ends of printing plate (12) positioned along the head/tail direction extend beyond 
anvils (104), (106), respectively. 

[0059] 

As shown in Figure 3, on plate bending parts (100), (102), register pins (144), (146) are 
set below anvils (104), (106), respectively. Said register pin (144) is set facing notch (14A) of 



printing plate (12) that has been positioned along the width direction. On the other hand, register 
pin (146) is set facing round hole (14C) of printing plate (12). 

[0060] 

Figures 10(A) and 10(B) show register pin (144) set facing notch (14A) on the head side 
of printing plate (12). Rectangular support plate (150) is attached on base (148) of register 
pin (144) with its longitudinal direction oriented vertically (up/down direction with respect to the 
plane of the paper). Blocks (152) are attached to the upper and lower end portions of support 
plate (150). On each of blocks (152), bearing (154) is set coaxially, and shaft (156) is slidably 
inserted into each bearing (154) in the axial direction. 

[0061] 

Also, air cylinder (160) is attached to lower block (152) via L-shape bracket (158). Drive 
shaft (160A) of air cylinder (160), is oriented downward, parallel to shaft (156). The end of drive 
shaft (160 A) and the lower end of shaft (156) are connected by means of connecting 
member (162). As a result, by extending drive shaft (160A) of air cylinder (160), shaft (156) is 
driven to move axially up and down. Air cylinder (160) is not shown in Figure 10(B). 

[0062] 

Tapered pin part (164) is formed on the upper end of shaft (156). The end of said pin 
part (164) is needle-shaped, and it gradually grows thicker downwardly. The outer diameter of 
lower-end base part (166) of pin part (164) matches the width dimension of notch (14A) (the 
dimension along the width direction of printing plate (12)). 

[0063] 

As shown in Figure 3, by means of positioning pieces (148A), (148B), base (148) of 
register pin (144) is precisely positioned and fixed at the prescribed position of plate bending 
part (100). As a result, the end of pin part (164) is positioned below notch (14A) of printing 
plate (12) that is positioned along the width direction. In this state, by contracting drive 
shaft (160A) of air cylinder (160), shaft (156) is driven to move upward, and the end of pin 
part (164) is inserted into notch (14A). 

[0064] 

Said printing plate (12) is driven so that it moves relatively in the width direction 
corresponding to the insertion of pin part (164), and base part (166) enters notch (14A), so that 
the axis of pin part (164) is in agreement with the central position along the width direction of 



notch (14A). As a result, positioning is performed along the width direction on the head side of 
printing plate (12). 

[0065] 

Also, on register pin (144), notch (156 A) is formed on the upper end portion of 
shaft (156). As shown in Figure 10(B), notch (156A) can prevent interference of shaft (156) with 
the end of anvil (104) (the end portion on the side opposite loading table (22)). 

[0066] 

As shown in Figures 1 1(A) and 1 1(B), there is register pin (146) set facing round 
hole (14C) formed through the tail side of printing plate (12). For register pin (146), block (152) 
with bearing (154) is attached to the lower end portion of support plate (150) attached to 
base (148). Also, rectangular block (168) is set on the upper end portion of support plate (150). 

[0067] 

Air cylinder (170) is attached via bracket (158) to block (152). The end of drive 
shaft (170A) of air cylinder (170) and the lower end of shaft (156) are connected to each other by 
means of connecting member (162). By driving air cylinder (170), shaft (156) is driven to move 
vertically in the axial direction. 

[0068] 

For shaft (156) of register pin (146), the upper portion is inserted into cylindrical sheath 
pipe (172). Said sheath pipe (172) is inserted through bearing (174) set coaxially with 
bearing (154) of block (152) on block (168). Also, bush (176) is set in the lower end part of 
sheath pipe (172). The intermediate portion of shaft (156) is inserted in said bush (176). As a 
result, shaft (156) and sheath pipe (172) can move vertically in the axial direction, and at the 
same time, shaft (156) and sheath pipe (172) can move relative to each other. 

[0069] 

Also, two slots (172A) are formed in sheath pipe (172) on the intermediate portion in the 
axial direction. Pin (178 A), which is attached through shaft (156), is inserted and set in said 
slots (172A). As a result, the relative movement range of shaft (156) with respect to sheath 
pipe (172) is limited. 



[0070] 

On the lower end portion of sheath pipe (172), flange portion (172B) is formed, and by 
making said flange portion (172B) contact the lower end portion of bearing (174), the upward 
movement of sheath pipe (172) is stopped. 

[0071] 

For shaft (156), reduced-diameter portions (178B), (178C) are formed in the upper 
portion that is inserted in sheath pipe (172), and the diameter is reduced stepwise. In the upper 
end portion of sheath pipe (172), contracted portion (172C) with reduced diameter corresponding 
to the outer diameter of reduced-diameter portion (178C) of shaft (156) is formed. Said reduced- 
diameter portion (172C) [sic; (178C)] of shaft (156) is inserted in contracted portion (172C) and 
bush (180) set above contracted portion (172C). 

[0072] 

In sheath pipe (172), compression spring (182) is set, and, due to the energizing force of 
compression spring (182), shaft (156) is energized downward with respect to sheath pipe (172). 
That is, due to the energizing force of compression spring (182), sheath pipe (172) is energized 
upward with respect to shaft (1 56). 

[0073] 

On the upper end of reduced-diameter portion (178C) of shaft (156), tapered pin 
part (184) is set. The end of said pin part (184) is needle-shaped, and its diameter gradually 
increases. For lower end base portion (186), the outer diameter matches the inner diameter of 
round hole (14C) formed through printing plate (12). 

[0074] 

Also, for register pin (146), base (148) is precisely positioned and fixed at the prescribed 
position of plate bending part (102) by means of positioning pieces (148A), (148B). As a result, 
the end of pin part (184) is set facing round hole (14C) of printing plate (12) positioned in the 
width direction and the head/tail direction. 

[0075] 

For register pin (146), while drive shaft (170A) of air cylinder (170) is extended, 
shaft (156) and sheath pipe (172) are driven to move downward, and by means of the energizing 
force received by shaft (156) from compression spring (182), pin part (184) is accommodated in 
sheath pipe (172). By contracting drive shaft (170A) of air cylinder (170) from this state, 



together with shaft (156), sheath pipe (172) moves upward. When flange portion (172B) contacts 
the lower end of bearing (174), the upward movement of sheath pipe (172) is stopped, so that 
only shaft (156) moves upward against the energizing force of compression spring (182). As a 
result, pin part (184) projects from the upper end of sheath pipe (172) and is inserted into round 
hole (14C) of printing plate (12). 

[0076] 

While pin part (184) projects upwardly, by extending drive shaft (170 A) of air 
cylinder (170), due to the energizing force of compression spring (182), sheath pipe (172) is 
positioned on the upper side. In this state, first of all, pin part (1 84) moves downward by 
shaft (156), and pin part (184) is accommodated in sheath pipe (172). Then, when pin (178A) 
contacts the lower end of slots (172A) of sheath pipe (172), sheath pipe (172) is integrated with 
shaft (156) and moves downward. That is, for register pin (146), after pin part (1 84) descends, 
after a certain delay, sheath pipe (172) descends. 

[0077] 

By inserting base portion (186) from pin part (184) into round hole (14C), printing 
plate (12) moves relatively so that the axis of pin part (184) and that of round hole (14C) are 
aligned with each other. As a result, positioning along the head/tail direction and along the width 
direction on the tail side can be effected. 

[0078] 

When pin part (1 84) of register pin (146) is pulled out from round hole (14C) of printing 
plate (12), pin part (184) descends first, and then sheath pipe (172) descends. As a result, when 
pin part (184) is pulled out from round hole (14C), because the end of sheath pipe (172) contacts 
the peripheral edge of round hole (14C) and is pressed, the peripheral edge of round hole (14C), 
together with pin part (184), moves downwards, and it is possible reliably to prevent 
damage (scratches, etc., and bending). 

[0079] 

As shown in Figures 1 1(A) and 1 1(B), on register pin (146), notch (172D) is formed on 
the upper end portion of sheath pipe (172). This notch (172D) also reaches bush (180) set on the 
upper end portion of sheath pipe (172). As shown in Figure 1 1(B), notch (172D) prevents 
interference of sheath pipe (172) with anvil (106). 
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[0080] 

For printing plate (12), by means of positioning along the width direction on the head 
side and tail side in the head/tail direction and positioning along the head/tail direction, the 
printing plate is positioned with respect to printing plate carrying portion (20), that is, with 
respect to plate bending parts (100), (102). 

[0081] 

As shown in Figure 3, on the upper surface of small tables (22A)-(22B) and 
anvils (104), (106), rectangular shaped suction grooves (188) ((188A)-(188E)) are engraved. A 
negative pressure is supplied to nozzles (190) ((190A)-(190E)) connected to said suction 
grooves (188A)-(188E). After printing plate (12) is positioned in the head/tail direction and 
width direction, it is suctioned by the negative pressure supplied to suction grooves (188A)- 
(188E), so that it is held on small tables (22A)-(22B) and anvils (104), (106). 

[0082] 

On the other hand, as shown in Figure 7, below loading table (22), air cylinders 
(196), (198) are attached via bracket (194) on base (192) fixed on frame (30). Drive 
shafts (196A), (198A) of air cylinders (196), (198), are oriented towards below plate bending 
parts (100), (102) along the longitudinal direction of plate bending device (10), and the end 
portions opposite to drive shafts (196A), (198A) are pivoted on bracket (194). 

[0083] 

Connecting bar (202) is attached on the ends of drive shafts (196A), (198A) of air 
cylinders (196), (198). Said connecting bar (202) is set with the longitudinal direction along the 
width direction (the inner/outer direction of the paper sheet of Figure 7), and bracket (200) is 
attached to the intermediate portion along the longitudinal direction. Said bracket (200) can pivot 
on the ends of drive shafts (196A), (198A) of air cylinders (196), (198). 

[0084] 

On connecting bar (202), approximately L-shaped arms (204), (206) are attached on the 
two end portions in the longitudinal direction (in Figures 7, 12 and 13, the portion on the side 
above the plane of paper is not shown). Here, arms (204) and (206) are attached in the same 
shape, and they differ from each other only in orientation. 
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[0085] 

The bent end portions of arms (204), (206) are oriented above anvils (104), (106). On the 
end portions of arms (204), (206) and between anvils (104), (106), clamping 
portions (208), (210) are applied to hold the end portions of the head side and tail side of printing 
plate (12). 

[0086] 

Said arms (204), (206) are connected in a freely rotatable way and coaxially to 
shaft (212) at the bending portions, respectively. As shown in Figure 3, shaft (212) is set 
projecting outwardly in the width direction of plate bending device (10) from arms (204), (206), 
and it is fixed at the prescribed positions of base plates (100A), (102 A) of plate bending 
parts (100), (102) via bracket (214). As a result, under driving of air cylinders (196), (198), 
arms (204), (206) are driven to rotate about shaft (212). 

[0087] 

As indicated by the double dot-dash line in Figure 7, in the normal state when drive 
shafts (196A), (196B) [sic; 198A] of air cylinders (196), (198) are contracted, clamping 
portions (208), (210) are recessed from the upper surface of anvils (104), (106). On the other 
hand, when drive shafts (196A), (198 A) of air cylinders (196), (198) are extended, they are 
rotated towards the upper surface of anvils (104), (106), and printing plate (12) on 
anvils (104), (106) is pressed towards anvils (104), (106). 

[0088] 

As shown in Figures 3, 7 and 12, for clamping portion (210) set on plate bending 
part (102) on the tail side, block (216) is set across between arms (206). As shown in Figure 12, 
on block (216), plate-shape plate presser (218) is attached to the surface on the side of 
anvil (106) (the lower surface of the paper sheet of Figure 12). Said plate presser (218) contacts 
printing plate (12) on anvil (106), and it uniformly presses printing plate (12). 

[0089] 

As shown in Figures 3, 7 and 12, in clamping portion (210), rotating block (220) is set 
adjacent to block (216). Gears (222) are attached to rotating block (220) on the two end portions 
in the longitudinal direction, and block (220), which rotates about shaft (224) set projecting from 
arm (206), is supported so that it can rotate integrally with gears (222). 



[0090] 

As shown in Figure 12, bending plate (226) is attached to the lower side of rotating 
block (220). This bending plate (226) contacts the end portion on the tail side of printing 
plate (12) projecting from the end of anvil (106). Said bending plate (226) is driven to rotate 
about the end of anvil (106) as rotating block (220) is driven to rotate in the direction indicated 
by arrow C about shaft (224) (indicated by double dot-dash line in Figure 12). As a result, the 
end portion on the tail side of printing plate (12) projecting from anvil (106) is bent so that it is 
wrapped on the end of anvil (106). 

[0091] 

On the other hand, as shown in Figures 3, 7 and 12, gears (228) are set at the prescribed 
positions on a pair of arms (206). Said gears (228) are mounted in a freely rotatable way on 
shafts (230) formed projecting from arms (206) and set coaxially to each other. They 
respectively engaged gears (222) of rotating block (220). 

[0092] 

Also, air cylinders (232) are arranged on a pair of arms (206). Said air cylinders (232) 
each have the end portion on the side opposite to drive shaft (23 2A) oriented downward and 
connected in a freely rotatable way to arm (206). Lever (234) is connected in a freely rotatable 
way to the end of drive shaft (232A) of each air cylinder (232). Said lever (234) is connected to 
gear (228), and integrated with gear (228), it is driven to rotate around shaft (230). 

[0093] 

As a result, by extending drive shaft (232A) by means of air cylinders (232) set on a pair 
of arms (206), it is possible to make gears (228) rotate around shaft (230), and the torque is 
transmitted to gears (222). Under the torque transmitted from gears (228), said gears (222) rotate 
together with rotating block (220) in the direction indicated by arrow C, and the end portion on 
the tail side of printing plate (12) is bent to the prescribed shape. 

[0094] 

On the other hand, as shown in Figures 3, 7 and 13, clamping part (208) set in plate 
bending part (100) on the head side has block (236) set between arms (204), and rotating 
block (238). As shown in Figure 13, on block (236), on the surface on the side of anvil (104) (the 
surface on the lower side of the paper sheet in Figure 13), plate presser (240) is attached, and on 
rotating block (238), bending plate (242) is attached. Said printing plate (12) on anvil (104) is 
pressed by plate presser (240) and bending plate (242). Also, as rotating block (238), which is 



driven to rotate integrally with gear (222) about shaft (224), is rotated in the direction indicated 
by arrow E (indicated by double dot-dash line in Figure 13), printing plate (12) is bent such that 
it is wrapped around the end of anvil (104). 

[0095] 

Air cylinders (244) are attached to arms (204) of plate bending part (100). The end of 
drive shaft (244 A) of each of said air cylinders (244) is connected via shaft (230) to pivoted 
gear (228). As a result, when air cylinders (244) work to extend drive shaft (244A), gears (228) 
and gears (222) are driven to rotate, respectively, and rotating block (238) is driven to rotate in 
the direction indicated by arrow E. 

[0096] 

As shown in Figures 13 and 12, on the upper end portions of arms (204), (206), 
stoppers (246), (248) are set facing lever (234). By means of said stoppers (246), (248), the 
amount of extension of drive shafts (232A), (244A) of air cylinders (232), (244), that is, the 
bending angle of printing plate (12) at the rotating position of curved plates (226), (242) is 
adjusted. 

[0097] 

As shown in Figure 12, air nozzle (250) is attached at the prescribed position of plate 
presser (218). As shown in Figure 14, while set at a certain distance from the upper surface of 
anvil (106), said plate presser (218) faces round hole (14C) on the tail side of printing plate (12) 
positioned on anvil (106), that is, the raised position of pin part (184) of the end of register 
pin (146). By blowing out the air from said air nozzle (250), the peripheral edge portion of round 
hole (14C) of printing plate (12) can be pressed downward, which prevents floating when pin 
part (184) is inserted. 

[0098] 

Although not shown in the figure, on block (236) of clamping part (208), air nozzle (250) 
is set facing the peripheral edge of notch (14A) of printing plate (12) to prevent floating from 
taking place near notch (14A) of printing plate (12) when pin part (164) is inserted in 
notch (14A). 

[0099] 

Here, as shown in Figures 2(A) and 2(B), in plate bending device (10), while curved 
portion (12C) at angle Go is formed on the tail side of printing plate (12), curved portion (12A) at 
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angle 0 O and curved portion (12B) at angle co are formed on the head side, so that a curved shape 
of angle 0 (0 < 0 O ) is formed on the tail side of printing plate (12), curved shapes of angle 
cp (cp < (p 0 ) and angle co are formed on the head side of printing plate (12). 

[0100] 

As shown in Figure 12, the end of anvil (106) facing the end portion on the tail side of 
printing plate (12) is inclined such that lower surface (106 A) forms prescribed angle 0 or an 
angle slightly smaller than prescribed angle 0 with the upper surface. As bending plate (226) is 
rotated to contact lower surface (106A) of the end of anvil (106), curve with angle 0 is formed on 
printing plate (12). Said angle 0 is selected appropriately so that when bending plate (226) is 
returned and the pressing force applied for bending printing plate (12) is released so that the 
curve returns due to the elasticity of the supporting member of printing plate (12), there remains 
a residual curve with angle 0 O . 

[0101] 

In this embodiment, a curve with angle 0 O of about 40°, for example, is formed at the end 
portion on the tail side of printing plate (12), curve angle 0 of about 34° is realized by means of 
anvil (106) and pressing plate (226). This angle 0 can be set in the range of 0 = 0 O ~ (5°-10°). 

[0102] 

On the other hand, as shown in Figure 13, on the end portion of anvil (104) facing the end 
portion on the head side of printing plate (12), slope (104 A) is formed. Said slope (104 A) is 
inclined to bend at angle co with respect to the upper surface (horizontal surface) of anvil (104). 
Also, the end of anvil (104) is inclined so that angle cp or an angle slightly smaller than angle 9 is 
formed between lower surface (104B) and slope (104A). 

[0103] 

Said plate presser (240) set on block (236) of clamping part (208) spans the horizontal 
upper surface of anvil (104) and slope (104 A), and printing plate (12) is pressed by plate 
presser (240) on anvil (104), so that curved portion (12B) is formed with angle co. 

[0104] 

Also, on block (236), plate pressing auxiliary part (252) is set facing the horizontal upper 
surface of anvil (104). Said plate pressing auxiliary part (252) is accommodated in box-shaped 
bracket (254) with the side towards anvil (104) opened. In this bracket (254), compression 
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spring (256) is set. By means of the energizing force of said compression spring (256), plate 
pressing auxiliary part (252) is energized towards the upper surface of anvil (104). 

[0105] 

Plate pressing auxiliary part (252) presses the tail side of printing plate (12) with the 
energizing force of compression spring (256) when plate presser (240) contacts printing 
plate (12) on anvil (104) to form curved portion (12B) and when bending plate (242) works to 
form curved portion (12A). As a result, it is possible to prevent the tail side in the head/tail 
direction from floating above curved portion (12B) of printing plate (12) when curved 
portions (12A), (12B) are formed on the head side of printing plate (12). 

[0106] 

As printing plate (12) is driven to rotate so that bending plate (242) contacts lower 
surface (104B) of the end of anvil (104), so that curved portion (12A) bent at angle cp is formed. 
Here, said angle cp is selected such that when bending plate (242) rebounds, a curve of angle q> 0 
remains on printing plate (12). Also, in this embodiment, as an example, in order to form a curve 
of about 50° for angle q> 0 on the head side of printing plate (12), curve angle cp between 
anvil (104) and bending plate (242) is 43°. This angle (p can be set in the range of 9= (p 0 -(5-10°). 

[0107] 

As shown in Figures 12 and 15, a pair of legs (258) are attached to the two ends along the 
width direction of plate bending device (10) for anvil (106). On said pair of legs (258), 
shaft (260) is formed projecting coaxially. Said shaft (260) is inserted and supported in a freely 
rotatable way in bearing (264) in bracket (262) mounted on base plate (102A). 

[0108] 

Levers (266) are fixed to a pair of legs (258). The end of drive shaft (268A) of air 
cylinder (268) is connected via bracket (270) to the end portion formed projecting toward the 
inside in the longitudinal direction of plate bending device (10) from each of legs (258) of said 
levers (266). Said air cylinder (268) is mounted on base plate (102A) via bracket (272). 

[0109] 

On the other hand, as shown in Figures 13 and 16, for anvil (104), like anvil (106), a pair 
of legs (258) are pivoted via shaft (260) inserted in bearing (264) of bracket (262). Said pair of 
legs (258) are connected to drive shafts (274A) of air cylinders (274) via levers (266), 
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respectively. Said air cylinders (274) are attached at prescribed positions of base plate (100A) of 
plate bending part (100) via brackets (272), respectively. 

[0110] 

As shown in Figure 7, usually, air cylinders (268), (274) extend drive 
shafts (268 A), (274 A), so that the upper surfaces of anvils (104), (106) are kept in the plane flush 
with loading table (22). Here, as drive shafts (26 8 A), (274A) of air cylinders (268), (274) are 
contracted, respectively, legs (258), together with levers (266), are rotated in the direction 
indicated by arrow F and in the direction indicated by arrow G about shaft (260). As a result, 
anvils (104), (106) are rocked such that the spacing with the ends of anvils (104), (106) decreases 
in the head/tail direction of printing plate (12). 

[0111] 

A small gap is generated between curved portions (12A), (12B) of printing plate (12) and 
anvils (104), (106), so that due to its resilience, printing plate (12) is reliably separated from 
anvils (104), (106). 

[0112] 

As shown in Figure 17, together with ejector (276) that generates a negative pressure, 
ejector (276) or pressure adjusting part (278) that adjusts the positive pressure fed from the 
outside is connected to controller (74) set in control part (72). 

[0113] 

As shown in Figure 18, nozzles (190A)-(190E) set in suction grooves (188A)-(188E) (see 
Figure 3) are connected to ejector (276). As a result, under the signal from controller (74), a 
negative pressure is fed to suction grooves (188A)-(188E). 

[0114] 

Also, electromagnetic valves (280) ((280A)-(280L)) are connected to pressure adjusting 
part (278). Various air cylinders and air nozzle (250) in plate bending device (10) are connected 
via said electromagnetic valves (280A)-(280L). As shown in Figure 17, electromagnetic 
valves (280A)-(280L) are connected to controller (74), and controller (74) controls said 
electromagnetic valves (280A)-(280L) so as to control the operation of each air cylinder set in 
plate bending device (10) and the blowing out of air from air nozzle (250). 
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[0115] 

Also, on/off switch (282), emergency stop switch (284), operation display lamp (286) and 
interlock mechanism (288), etc. are connected to controller (74). As shown in Figure 1, said 
on/off switch (282), emergency off switch (284), and operation display lamp (286) are set on the 
upper surface of casing (16), and, due to the operation of on/off switch (282), plate bending 
device (10) is turned on/off, and operation display lamp (286) is turned on/off corresponding to 
the operation state. 

[0116] 

Interlock mechanism (288) is interlocked to door (16A) that opens the interior of 
casing (16), and, when a certain door (16A) is not fully closed, the operation of plate bending 
device (10) is not started. Also, for plate bending device (10), by manipulating emergency off 
switch (284), the operation can be turned off even when printing plate (12) is being processed. 

[0117] 

In the following, an explanation will be given regarding the operation of this embodiment 
with reference to the flow charts shown in Figures 19-23. 

[0118] 

Figure 19 is a schematic diagram illustrating the operation of plate bending device (10) in 
this embodiment. According to this flow chart, the operation is started (power is turned on) by 
means of on/off switch (282), and, in initial step 300, the initial setup is performed. In the initial 
setup, the various air cylinders are driven to the standby positions as the normal positions, 
respectively. 

[0119] 

Then, in plate bending device (10), after sequentially performing the operation of 
receiving and temporary positioning of printing plate (12) (step 302), the final positioning of 
printing plate (12) (step 304), and the plate bending process of printing plate (12) (step 306), 
printing plate (12) is ejected after the plate bending process (step 308). 

[0120] 

Figure 20 is a diagram illustrating an example of the operation for receiving and 
temporarily positioning printing plate (12). According to this flow chart, in the initial step 310, 
insertion sensor (70) judges whether printing plate (12) has been inserted through insertion 



port (18A), and it stays on standby until insertion sensor (70) detects that printing plate (12) is 
inserted. In this standby state, if on/off switch (282) is manipulated, the operation is turned off. 

[0121] 

Here, when insertion sensor (70) detects that printing plate (12) is inserted through 
insertion port (18A) (when the judgment result is YES in step 310), it goes to step 3 12 to turn on 
conveying motor (44). In this case, conveying motor (44) is turned on to perform low speed 
driving so that conveying belts (58) are driven to run at a low speed that matches the conveying 
speed (discharge speed) of printing plate (12) in the processor (such as the drier for printing 
plate (12)) arranged upstream of plate bending device (10). As a result, printing plate (12) 
inserted through insertion port (18A) of plate bending device (10) is conveyed and pulled in at a 
speed matching the conveying speed of the processor on the upstream side. 

[0122] 

Together with this, in step 3 14, air cylinder (86) is driven (turned on), so that stopper 
pin (88) of stoppers (76) is made to project above small tables (22A), (22C). 

[0123] 

Then, in step 316, insertion sensor (70) judges whether the rear end of printing plate (12) 
has passed. That is, in this step, it is judged whether printing plate (12) has been inserted into 
insertion port (1 8A). 

[0124] 

Here, when the state of detection by insertion sensor (70) of printing plate (12) changes 
from Detected to Not Detected, it is judged that printing plate (12) has been fully inserted into 
insertion port (18A) (judgment result of YES in step 316), it goes to step 318, and the driving 
speed of conveying motor (44) is increased. As a result, printing plate (12) carried on conveying 
belts (58) is driven at a higher speed (say, 20 m/sec) towards stopper pin (88). 

[0125] 

Together with this operation, in step 320, the insertion conveying timer is reset/started, 
and, in step 322, a judgment is made by the insertion conveying timer on whether the 
measurement time has reached the prescribed time. This measurement time is set as the time for 
the end of printing plate (12) being conveyed at the higher speed to approach stopper pin (88). 
When this time is reached, the judgment result in step 322 becomes on, and it goes to step 324 
and the driving speed of conveying motor (44) is lowered. As a result, printing plate (12) is 
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conveyed at a lower speed (for example, a conveying speed of 2.5 m/sec), and it contacts stopper 
pin (88). As a result, printing plate (12) can be conveyed quickly to the prescribed position 
without damage. 

[0126] 

Then, in step 326, plate detecting sensor (90) judges whether printing plate (12) is 
detected. Said plate detecting sensor (90) detects the edge of printing plate (12) in the width 
direction contacting stopper pin (88). When plate detecting sensor (90) detects printing 
plate (12) (when the judgment result is YES in step 326), it is judged that printing plate (12) has 
reached the prescribed position on loading table (22) and is stopped there. As a result, printing 
plate (12) is temporarily positioned on loading table (22) along the width direction of printing 
plate (12). 

[0127] 

As a result, when printing plate (12) is temporarily positioned along its width direction, in 
next step 328, stopper (108) of plate bending part (102) operates (air cylinder (1 14) is turned on), 
and pin roller (126) is driven to move to the prescribed position. At the same time, in step 330, 
pusher (110) set in plate bending part (100) is turned on (air cylinder (128) is turned on). 

[0128] 

As a result, pin roller (126) of stopper (108) is driven to move to the prescribed position, 
and pin roller (126) of pusher (110) presses printing plate (12) towards the side of plate bending 
part (102) (the tail side in the head/tail direction). Because printing plate (12) pressed by 
pusher (110) moves while it is being pressed by conveying belts (58) against stopper pin (88), no 
lateral deviation takes place, and it moves towards the tail side in the head/tail direction. 

[0129] 

When printing plate (12) is pressed by pusher (110) so that the edge on the head side in 
the head/tail direction is pushed towards the tail side, stopper (108) that has been moved to the 
prescribed position of plate bending part (102) contacts the edge on the tail side and stops, so that 
positioning is achieved along the head/tail direction. 

[0130] 

In this case, for pusher (1 10), when the edge on the tail side of printing plate (12) 
contacts and is stopped by pin roller (126) of stopper (108), pin roller (126) moves against the 
energizing force of flat spring (138), so that printing plate (12) is held between pin roller (126) of 
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stopper (108) and pin roller (126) of pusher (110) without excessive force. Consequently, it is 
possible to prevent with high reliability distortion of printing plate (12) caused by excessive 
holding force. 

[0131] 

In this way, for plate bending device (10) adopted in this embodiment, with a simple 
structure with pin roller (126) or another pressing means energized by flat spring (138) or 
another energizing means, it is possible to drive printing plate (12) to move quickly with a high 
reliability. 

[0132] 

In step 322, a judgment is made on whether temporary positioning of printing plate (12) 
has come to an end. If it is judged that the temporary positioning of printing plate (12) has 
finished, for example, a judgment is made on the time elapsed from the start of driving of air 
cylinder (128). 

[0133] 

After the end of temporary positioning of printing plate (12) (when the judgment result is 
YES in step 332), it goes to step 334 and conveying motor (44) is turned off so that driving of 
conveying belts (58) is stopped. 

[0134] 

Then, in step 336, the drive shafts of air cylinders (50) are retracted, and together with 
shaft (36), pulleys (56) around which conveying belts (58) are wrapped are lowered. As a result, 
conveying belts (58) are lowered on the side of pulleys (56), and printing plate (12) supported on 
conveying belts (58) is loaded onto loading table (22) (small tables (22A)-(22C)). As a result, the 
end portions of printing plate (12) in the head/tail direction are supported on anvils (104), (106) 
of plate bending parts (100), (102). 

[0135] 

As a result, with a simple constitution of plate bending device (10) in which pulleys (56) 
on one side with conveying belts (58) wrapped around them are lowered when driven by air 
cylinders (50), it is possible for printing plate (12), which is supported spanning conveying 
belts (58), to be easily transferred and loaded onto loading table (22). Also, in this embodiment, 
shaft (36) is lowered. However, a scheme can also be adopted in which shaft (34) is lowered. 



[0136] 

Also, when conveying belts (58) wrapped around pulleys (54), (56) are taken out, 
shaft (36) is removed from bracket (52), and, at the same time, shaft (34) is removed from 
legs (38). As a result, it is extremely easy to perform maintenance, such as replacing belts, etc. 

[0137] 

In this way, positioning is performed in the head/tail direction and width direction of 
printing plate (12), and printing plate (12) is loaded onto loading table (22) and 
anvils (104), (106). As a result, the operations of this flow chart come to an end. 

[0138] 

In the flow chart shown in Figure 19, after the operation of reception and temporary 
positioning of printing plate (12) has ended, it goes to step 304, and the final operation of 
positioning printing plate (12) is performed. In the flow chart shown in Figure 21, an example of 
the final operation of positioning of printing plate (12) is shown. 

[0139] 

According to this flow chart, in the initial step 340, it is judged whether printing 
plate (12) is for color printing or for monochromatic (such as black and white) printing. This 
judgment is performed with fiber sensor (142) set in stopper (108) by judging whether 
notch (14B) is formed in the tail side of printing plate (12). When it is judged that notch (14B) is 
formed in printing plate (12), it is judged that color printing is to be performed (judgment result 
of YES in step 340), and it goes to step 342, and the final positioning operation is started. 

[1040] 

In step 342, before performing final positioning of printing plate (12), first of all, drive 
shaft (128 A) of air cylinder (128) of pusher (110) contacting the edge at the head side of printing 
plate (12) is extended (off), the pressure applied to printing plate (12) by pin roller (126) is 
released, and pin roller (126) is reset to the standby position. Together with this operation, in 
steps 344 and 346 drive shaft (1 14A) of air cylinder (1 14) of stopper (108) is extended (off), pin 
roller (126) is removed from the edge at the tail side of printing plate (12), and, at the same time, 
drive shaft (86A) of air cylinder (86) of stoppers (76) is retracted (off), and stopper pins (88) are 
accommodated in through-holes (78) and away from the edges of printing plate (12) in the width 
direction. In this way, pin roller (126) of pusher (110) that presses printing plate (12) is released 
from printing plate (12) first, and it is possible to prevent printing plate (12), which has been 
positioned, from shifting. 



[0141] 

Then, while register pins (144), (146) are raised in step 348, in step 350 air is blown out 
towards the peripheral edge of notch (14A) at the head side of printing plate (12) and the 
peripheral edge of round hole (14C) in the tail side from air nozzle (250) to perform final 
positioning of printing plate (12). 

[0142] 

In the final operation of positioning said printing plate (12), air cylinders (160), (170) for 
register pins (144), (146) arranged on plate bending parts (100), (102) are turned on, and pin 
parts (164), (184) are raised toward notch (14A) formed in the head side of printing plate (12) 
and round hole (14C) formed in the tail side, respectively. When printing plate (12) is positioned, 
notch (14A) and round hole (14C) of printing plate (12) are arranged facing pin 
parts (164), (184) of register pins (144), (146), respectively, and as pin parts (164), (184) are 
raised when driven by air cylinders (160), (170), they are reliably inserted into notch (14A) and 
round hole (14C), respectively. 

[0143] 

As the base (186) of pin part (184) of register pin (146), which gradually increases in 
diameter, is inserted into notch (14A) in the end portion on the head side of printing plate (12), 
said end portion undergoes relative movement in the width direction such that the center of 
notch (14A) in the width direction and the axis of pin part (184) are aligned with each other. 

[0144] 

At the end portion on the tail side of printing plate (12), base (166) of pin part (164) of 
register pin (144) is inserted into round hole (14C), so that said end portion experiences relative 
movement in the head/tail direction and width direction such that the axial center of round 
hole (14C) and the axial center of pin part (164) are aligned with each other. 

[0145] 

In this way, by causing relative movement of printing plate (12) while inserting the base 
portions (166), (168) of pin parts (164), (184) of register pins (144), (146) into notch (14A) and 
round hole (14C), respectively, it is possible to precisely position printing plate (12) in the 
head/tail direction and width direction. 
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[0146] 

On the other hand, as shown in Figure 14, clamping parts (208), (210) are in the standby 
state above register pins (146), (144), respectively, and air nozzles (250) set on clamping 
parts (208), (210) are oriented towards the raised positions of pin parts (184), (164). In Figure 14, 
plate bending part (102) is shown, while the side of plate bending part (100) is not shown. 

[0147] 

When printing plate (12) is positioned, in conjunction with driving by air 
cylinders (160), (170), air is blown out of air nozzles (250) of clamping parts (208), (210) 
towards the peripheral edge of notch (14A) of printing plate (12) and the peripheral edge of 
round hole (14C). This air causes notch (14A) and round hole (14C) of printing plate (12) to be 
pressed downward, so that it is possible with high reliability to prevent rising of the peripheral 
edges of notch (14A) and round hole (14C) of printing plate (12) due to the rising of pin 
parts (164), (184), so that precise positioning can be performed. 

[0148] 

Also, by using tapered pin parts (164), (184) for both register pins (144), (146), insertion 
into notch (14A) and round hole (14C) is facilitated, so that printing plate (12) can be positioned 
easily and precisely. 

[0149] 

That is, as shown in Figures 24(A) and 24(B), when pin part (164) of register pin (144) 
has end PI positioned at a given position inside notch (14A), end PI can be inserted into 
notch (14A) by raising pin part (164). In addition, by raising pin part (164), the peripheral edge 
of notch (14A) is pressed onto pin part (164), and the end portion at the head side of printing 
plate (12) is driven to move in the width direction. As a result, base portion (166) enters 
notch (14A), and the axial center of pin part (164) and the center of notch (14A) in its width 
direction are aligned with each other. 

[0150] 

Also, as shown in Figures 24(C) and 24(D), when end P2 of pin part (184) of register 
pin (146) is positioned somewhere inside round hole (14C) formed in the end portion at the tail 
side of printing plate (12), end P2 can be inserted into round hole (14C) by raising said pin 
part (1 84). In addition, by raising pin part (1 84), pin part (1 84) can enter round hole (14C) while 
the end portion at the tail side of printing plate (12) is driven to move along the head/tail 
direction and width direction. 
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[0151] 

As a result, printing plate (12) can be precisely positioned along the head/tail direction 
and width direction of printing plate (12). 

[0152] 

In the prior art, a rectangular pin is set facing notch (14A). However, when the 
rectangular pin is inserted in notch (14A), because the area of contact with the peripheral edge of 
notch (14A) is large, the sliding resistance (frictional resistance) in carrying out the relative 
movement is also high. Consequently, a large moving force must be used for positioning printing 
plate (12) along the head/tail direction. 

[0153] 

On the other hand, as shown in Figure 24(B), pin part (164) and base portion (166) facing 
notch (14A) are formed with a shape that is circular in the plane, so that contact with the 
peripheral edges of base portion (186) and notch (14A) takes place as point contact, so that the 
contact area becomes much smaller than when said rectangular pin is used, and as a result, 
movement of printing plate (12) in the head/tail direction becomes much easier. 

[0154] 

In step 352 in the flow chart shown in Figure 21, a judgment is made whether the final 
positioning operation of printing plate (12) has been finished. When pin parts (164), (184) of 
register pins (144), (146) have been inserted into notch (14A) and round hole (14C) of printing 
plate (12), respectively, the judgment result in this step is YES. 

[0155] 

Then, in step 354, ejector (276) is turned on to activate negative pressure at 
nozzles (190A)-(190E) arranged in small tables (22A), (22B), (22C) and anvils (104), (106). As 
a result, printing plate (12) is sucked onto suction grooves (188A)-(188E) formed in the upper 
surfaces of small tables (22A)-(22C) and anvils (104), (106). At the same time, in step 256, the 
supply of air to air nozzle (250) is turned off. 

[0156] 

In this way, while printing plate (12) is sucked onto and held on loading table (22) and 
anvils (104), (106), in step 358 register pins (144), (146) are lowered so that pin 
parts (164), (184) are pulled out from notch (14A) and round hole (14C) of printing plate (12). 
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[0157] 

In this case, for register pin (146), shaft (156) is lowered by extending drive shaft (170A) 
of air cylinder (170). Here, because compression spring (182) energizes sheath pipe (172) 
upward, sheath pipe (172) does not descend, and only pin part (184) set at the end of shaft (156) 
descends at first. As a result, for register pin (146), while the upper end of sheath pipe (172) 
contacts the peripheral edge of notch (14A) of printing plate (12), pin part (184) is pulled out 
from notch (14A), and it is possible to prevent with high reliability damages caused by pulling- 
down of the peripheral edge of notch (14A) as pin part (184) moves down. 

[0158] 

For register pin (146), when pin (178A) of shaft (156) contacts the lower end of 
slots (172A) in sheath pipe (172), sheath pipe (172) moves together with shaft (156) in being 
retracted downward. 

[0159] 

On the other hand, when printing plate (12) that has been inserted in plate bending 
device (10) is for monochromic printing, notch (14B) is not detected by fiber sensor (142). In 
this case, the judgment result in step 340 is NO, and processing goes to step 360. 

[0160] 

In step 360, just as in said step 354, printing plate (12) is sucked onto and held on loading 
table (22) and anvils (104), (106). 

[0161] 

That is, when printing plate (12) is for color printing, printing plate (12) should be 
positioned with high accuracy to prevent color mis-registration on the printed matter. On the 
other hand, when printing plate (12) is for monochromic printing, stopper pins (88) of 
stoppers (76), stopper (108), and pin roller (126) of pusher (1 10) are used for positioning, and the 
positioning of printing plate (12) comes to an end. 

[0162] 

Then, in steps 362 through 366, pusher (110), pin roller (126) of stopper (108) and 
stopper pins (88) of stoppers (76) are retracted (air cylinders (1 14), (128), (86) are turned off). 
Also, when printing plate (12) is for color printing, pusher (1 10) is retracted first, and then 
stoppers (108), (76) are retracted. On the other hand, when printing plate (12) is for 
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monochromic printing, because printing plate (12) has been held by suction in step 360, the 
recession sequence may be arbitrary. 

[0163] 

In the flow chart shown in Figure 19, after the end of final positioning of printing 
plate (12), it goes to step 306 to perform the plate bending process. Figure 22 is a flow chart 
illustrating an example of the plate bending process. Also, because the tail side of printing 
plate (12) is used as the reference, in the plate bending process, as well, the process is performed 
at the tail side of printing plate (12) prior to the process at the head side. 

[0164] 

In the plate bending process, first of all, in steps 370, 372, as drive shafts (196A), (198A) 
of air cylinders (196), (198) are extended (on), and arms (204), (206) are rotated. As a result, 
clamping parts (208), (210) provided on arms (204), (206) press printing plate (12) onto 
anvils (104), (106). In this case, when printing plate (12) on anvil (104) on the head side is 
pressed by plate presser (240) of clamping part (208) on anvil (104), curved portion (12B) is 
formed by bending along slope (104A) on the upper side of the end of anvil (104). 

[0165] 

Then, in steps 374, 376, air cylinders (244), (232) set on arms (204), (206) are 
driven (on). As a result, rotating blocks (238), (220) set on clamping parts (208), (210) are 
rotated, and bending plates (242), (226) bend printing plate (12) on the ends of 
anvils (104), (106) at the prescribed angles <p, 0, respectively. As a result, curved 
portions (12A), (12B) are formed at the ends of printing plate (12) in the head/tail direction, 
respectively. 

[0166] 

Then, in step 378 the plate bending timer is reset/started, and in step 380, a judgment is 
made by the plate bending timer whether the measured time has reached the prescribed time. For 
printing plate (12) bent by bending plates (242), (226), the spring-back quantity when pressure 
from bending plates (242), (226) is released varies according to on the pressing time by bending 
plates (242), (226). Consequently, by pressing the ends in the head/tail direction of printing 
plate (12) with bending plates (242), (226) for a prescribed time, it is possible to form curved 
portions (12A), (12B) with desired angles (p 0 , Go- 
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[0167] 

When the measurement time obtained by the plate bending timer reaches the prescribed 
time (when the judgment result is YES in step 380), in steps 382, 384, the pressure from bending 
plates (242), (226) on curved portions (12A), (12B) of printing plate (12) is released (air 
cylinders (244), (232) are turned off), and in steps 386 and 388, the pressing of printing 
plate (12) onto anvils (104), (106) is released (air cylinders (196), (198) are turned off). 

[0168] 

That is, after drive shafts (244A), (232A) of air cylinders (244), (232) are contracted and 
rotating blocks (238), (220) are returned, air cylinders (196), (198) are retracted, so that clamping 
parts (208), (210) are removed from anvils (104), (106), and the pressing of printing plate (12) 
onto anvils (104), (106) is released. Also, the release of pressure is performed first from the head 
side of printing plate (12), while the tail side of printing plate (12) is taken as the reference. 

[0169] 

According to the flow chart shown in Figure 19, after the end of the plate bending 
process of printing plate (12), processing goes to step 308, and after the end of the plate bending 
process the discharging process of printing plate (12) is performed. The flow chart shown in 
Figure 23 shows an example of the discharging process of printing plate (12). 

[0170] 

According to this flow chart, in the initial step 390, the application of a negative pressure 
to nozzles (190A)-(190E) is turned off, and suction holding of printing plate (12) is released. 
Then, in step 392, air cylinders (274), (268) connected to legs (258) of anvils (104), (106) are 
operated (turned off), and drive shafts (274A), (268A) are retracted. As a result, together with 
levers (266) connected to legs (258) of anvils (104), (106), said anvils (104), (106) are rotated 
around shaft (260). 

[0171] 

The rotation of anvils (104), (106) is performed so that the gap between the ends of 
anvils (104), (106) is reduced along the head/tail direction of printing plate (12), so that the ends 
of anvils (104), (106) are pulled out from curved portions (12A), (12B) formed in printing 
plate (12). In this case, angles cp, 9 of the ends of anvils (104), (106) are smaller than the angles 
q>o and 0 O of curved portions (12A), (12B) of printing plate (12) in the final state, and due to 
spring-back of printing plate (12), a gap develops between the ends of anvils (104), (106) and 



curved portions (12A), (12B) of printing plate (12). Consequently, printing plate (12) is reliably 
separated from the ends of anvils (104), (106). 

[0172] 

That is, as shown in Figure 25, by retracting drive shafts (274 A), (268 A) of air 
cylinders (274), (268), from their extended state, levers (266) are rotated around axial center P of 
shaft (260). As a result, together with levers (266), anvil (104) is rotated around shaft (260) in the 
direction indicated by arrow F. Due to this rotation, as indicated by the double-dot-dash line, the 
end of anvil (104) is driven to rotate so that retreats to the tail side along the head/tail direction of 
printing plate (12). Also, as anvil (106) is rotated in the direction indicated by arrow G, the end is 
rotated to that it retreats to the head side in the head/tail direction. 

[0173] 

As a result, the ends of anvils (104), (106) are pulled out from curved 
portions (12A), (12B) of printing plate (12). In this case, bending angles 0, (p of curved 
portions (12A), (12B) of printing plate (12) should be smaller than the required bending angles 
0 O and cpo taking into consideration the spring-back when pressure from bending 
plates (242), (226) is released. Consequently, by pulling out the ends of anvils (104), (106), the 
desired angles 0 O and cp 0 are obtained. 

[0174] 

On the other hand, when said anvils (104), (106) are attached, by adjusting the extension 
amount of drive shafts (274A), (268A) of air cylinders (274), (268) arranged as a pair along the 
width direction, it is easy to make the upper surface horizontal and flush with the upper surface 
of loading table (22). Also, with regard to the rotation amount of anvils (104), (106), one may 
simply adjust the retraction amount of drive shafts (274A), (268A) of air cylinders (274), (268), 
so that adjustment for the attachment of anvils (104), (106) can be performed very easily. 

[0175] 

It is preferred that the position of axial center P when anvils (104), (106) are rotated be 
below the line perpendicular with respect to the surface of printing plate (12) where 
anvils (104), (106) are carried. As a result, the ends of anvils (104), (106) are pulled out from 
curved portions (12A), (12B) of printing plate (12) almost straight in the head/tail direction. 
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[0176] 

That is, the position of axial center P may be determined taking into consideration the 
distance between axial center P and the ends of anvils (104), (106), angles 9, <p and 0 O , (po, and 
the spring-back quantity (the pressing time by bending plates (242), (226)). Also, after the end of 
separation of anvils (104), (106) and printing plate (12), said air cylinders (274), (268) return. 

[0177] 

In the flow chart shown in Figure 23, when the ends of anvils (104), (106) are pulled out 
from curved portions (12A), (12B) of printing plate (12), air cylinders (50) are driven, and 
conveying belts (58) that have been retracted below loading table (22) are raised. Then, in 
step 396, conveying motor (44) is driven at a high speed. 

[0178] 

As a result, printing plate (12) is lifted from loading table (22) by conveying belts (58), 
and it is conveyed at a high speed towards discharging port (18B). 

[0179] 

In this way, when discharging and conveying of printing plate (12) are started, in 
step 398, discharge sensor (92) checks whether printing plate (12) has passed. When discharge 
sensor (92) detects a transition from the Detected state of printing plate (12) to the Non-Detected 
state, it is judged that printing plate (12) has been discharged through discharging port (1 8B) (the 
judgment result is YES in step 398), and in the next step 400, driving of conveying motor (44) is 
stopped. 

[0180] 

In this way, the plate bending process of printing plate (12) is performed in plate bending 
device (10) each time that insertion of printing plate (12) from insertion port (1 8A) onto printing 
plate carrying portion (20) in casing (16) is detected by insertion sensor (70). 

[0181] 

The present embodiment explained above shows an example of the present invention, and 
the constitution of the plate bending device of the present invention is not limited to plate 
bending device (10). 



[0182] 

Effects of the invention 

As explained above, according to the present invention, lifting can be performed using 
the shaft on one side of a pair of the shafts arranged with the surface plate positioned between 
them. Consequently, it is possible to simplify the device. Also, because there is no need to lift the 
driving means, the device can be further simplified. As a result, while the device is simplified, 
the ease of maintenance of the device can be improved. These are outstanding effects of the 
present invention. 

Brief description of the figures 

Figure 1 is an oblique view of the plate bending device in this embodiment. 

Figure 2: (A) is a schematic oblique view of the printing plate. (B) is a schematic side 
view as seen from the outer side in the width direction of the printing plate. 

Figure 3 is a schematic plan view illustrating the constitution of the interior of the plate 
bending device. 

Figure 4 is an oblique view of the main portion illustrating schematically the constitution 
of the printing plate loading part portion. 

Figure 5 is a schematic side view illustrating the printing plate loading portion along the 
longitudinal direction of the plate bending device. 

Figure 6 is an oblique view illustrating the main portion illustrating an example of the 
stopper. 

Figure 7 is a schematic diagram illustrating the constitution of the interior of the plate 
bending device along the width direction. 

Figure 8 is a schematic oblique view illustrating an example of the stopper set facing one 
side of the printing plate in the head/tail direction. 

Figure 9 is a schematic oblique view illustrating an example of the pusher set facing the 
other side of the printing plate in the head/tail direction. 

Figure 10: (A) and (B) illustrate the register pin on the head side. (A) is a schematic 
oblique view, and (B) is a schematic side view of the plate bending device along the width 
direction. 

Figure 1 1 : (A) and (B) show the register pin on the tail side. (A) is a schematic oblique 
view. (B) is a schematic side view of the plate bending device as seen in the width direction. 

Figure 12 is a schematic diagram illustrating the constitution of the plate bending portion 
facing the tail side of the printing plate. 

Figure 13 is a schematic diagram illustrating the constitution of the plate bending portion 
facing the head side of the printing plate. 



40 



Figure 14 is a schematic diagram illustrating the constitution of the plate bending portion 
showing insertion of the register pin into the tail side of the printing plate. 

Figure 15 is a schematic oblique view illustrating the anvil of the plate bending portion 
facing the tail side of the printing plate. 

Figure 16 is a schematic oblique view illustrating the anvil of the plate bending portion 
facing the head side of the printing plate. 

Figure 17 is a block diagram illustrating schematically the control part of the plate 
bending device. 

Figure 1 8 is a schematic block diagram illustrating the air lines of the plate bending 

device. 

Figure 19 is a flow chart illustrating schematically the operation of the plate bending 

device. 

Figure 20 is a flow chart illustrating an example of the operation for receiving and 
temporarily positioning the printing plate. 

Figure 21 is a flow chart illustrating an example of the final positioning of the printing 

plate. 

Figure 22 is a flow chart illustrating an example of the plate bending process. 

Figure 23 is a flow chart illustrating an example of discharging of the printing plate. 

Figure 24: (A) is a schematic plan view illustrating an example of the relative position of 
the notch and register pin before positioning. (B) is a schematic plan view illustrating the relative 
position of the notch and register pin after positioning. (C) is a schematic plan view illustrating 
the relative position of the round hole and the register pin before positioning. (D) is a schematic 
plan view illustrating the relative position between the round hole and the register pin after 
positioning. 

Figure 25 is a schematic diagram illustrating rotation of the anvils for separating the 
printing plate. 

Explanation of symbols 



1 0 Plate bending device 

12 Printing plate 

22 Loading table (surface plate) 

22A-22C Small table 

34 Shaft (first shaft) 

36 Shaft (second shaft) 

38 Legs (holding means) 

44 Conveying motor (driving means) 



50 Air cylinder (lifting/holding means) 

54 Pulley 

56 Pulley 

58 Conveying belt 

66 Lift guide 

68 Roller 




Figure 2 




Figure 4 




Figure 7 




Figure 9 




Figure 10 




Figure 1 1 




Figure 13 
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Figure 15 
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Key: a Processing routine 

b Processing routine 

300 Initial setting 

302 Receiving and temporary positioning of printing plate 

304 Final positioning 

306 Plate bending process 

308 Discharge process 
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Figure 20 



Key: a Printing plate reception/temporary positioning routine 

b Return 

3 1 0 Detection of insertion of printing plate? 

3 12 Low speed driving of conveying belts (low-speed driving of conveying motor) 

314 Rise of stopper pin (air cylinder) 

3 1 6 Detection of insertion of rear end of printing plate? 

3 1 8 High speed driving of conveying belts (high-speed driving of conveying motor) 

320 Reset/start of insertion/conveying timer 

322 Prescribed time passed? 



52 



324 Low-speed driving of conveying belts (low-speed driving of conveying motor) 

326 Detection of printing plate by plate detection sensor? 

328 Turn air cylinder of stopper pin (tail side) on 

330 Turn air cylinder of pusher (head side) on 

332 End of temporary positioning? 

334 Stopping of conveying belts (stopping of conveying motor) 

336 Lowering conveying belts 
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Final positioning routine 
Return 

(Printing plate for color printing) 
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d (Printing plate for monochromatic printing) 

340 For color printing? (detection of notch?) 

342 Turn air cylinder of pusher (head side) off 

344 Turn air cylinder of stopper (tail side) off 

346 Turn air cylinder of stopper pin off 

348 Rise of register pin (head side and tail side) 

350 Turn air nozzle (air blow-out) (head side and tail side) on 

3 52 End of positioning? 

3 54 Suction and holding of printing plate 

356 Turn air nozzle (stop of air blow-out) off 

358 Descending of register pin (head side and tail side) 

360 Suction and holding of printing plate 

362 Turn air cylinder of pusher (head side) off 

364 Turn air cylinder of stopper (tail side) off 

366 Turn air cylinder of stopper pin off 
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Figure 22 



Key: a Plate bending routine 

b Return 

370 Turn tail-side plate presser air cylinder on 

372 Turn head-side plate presser air cylinder on 

374 Turn tail-side plate bending air cylinder on 

376 Turn head-side plate bending air cylinder on 

378 Reset/start of timer (plate bending) 

380 Prescribed time passed? 
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382 Turn head-side plate bending air cylinder off 

384 Turn tail-side plate bending air cylinder off 

386 Turn head-side plate presser air cylinder off 

388 Turn tail-side plate presser air cylinder off 
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Figure 23 



Key: a Printing plate discharging routine 

b Return 

390 Releasing of suction for printing plate 

392 Turn air cylinder of anvils (head side and tail side) off 

394 Raise conveying belts 

396 High-speed driving of conveying belts (high speed driving of conveying motor) 



5? 

398 Detection of ej ection of printing plate? 

400 Stopping of conveying belts (stopping of conveying motor) 




Figure 25 



